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ty({4>(le/ SX-42 Described by hams who have operated it as 

”thc first real postwar receiver/* One of the finest CW receivers yet 
developed. Greatest continuous frequency coverage of any commu¬ 
nications receiver—from 540 kc to 110 Me, in six bands, e n^rnn 
FM-AM-CW. 15 tubes. Matching speakers available, Z I U 


tyitc^te/ S- 40 A Function, beauty, unusual radio perform¬ 
ance and reasonable price are all combined in this fine receiver. 
Overall frequency range from 540 kc to 43 Me, in four bands. Nine 
tubes. Built-in dynamic speaker. Many circuit refine- JQQ50 
ments never before available in medium price class. 03 


$•38 Overall frequency range from 540 kc to 32 
Me, in four bands. Self contained speaker. Compact and rugged, 
high performance at a low price. Makes an ideal standby receiver 
for hams. CW pitch control is adjustable from front 5i75() 

panel. Automatic noise limiter. . ■* 

Prices slightly higher in zone 2 


hallicratters radio 

THE HALLICRATTERS CO., MANUFACTURERS OF RADIO 
AND ELECTRONIC EQUIPMENT, CHICAGO 16, U. S. A. 

Sol« Mqlllcfoftert R«pr«t«ntativet In Conoda: 

Ro^vrt Mojeitic limrt«d. Torc»ntO*Montr«ol 










I 












IVIR 


illustrated 

book *Elec- 

nic3 offer, pracfcal experience 

send you, tells how I bome^n spare time, how 

building real Radio circuits ,j^^%,hile still learning; 

you make extra "‘®"®y trained, telling what they 

Lntains letters from many men^.^ 

are doing, earning. FR*'*' 

Coupon below* 


I will also send you my 
Lesson, “Getting Acquainted With 
Receiver Servicing,’* FREE, to show you 
how practical it is to learn Radio at home in spare 
time. It’s a valuable Lesson. Study it — keep it — use it — 
without obligation! Tells how “Superhef* Circuits work, gives 
hints on Receiver Servicing, Locating Defects, Repair of Loudspeaker, 
I.F. Transformer, etc. 31 illustrations. Mail Coupon below! 


Do you want a good-pay job in Radio— 
or your own money-making Radio Shop? 
Mail Coupon for a FREE Sample Lesson 
and my FREE 64-page book, “How to Be 
a Success in RADIO—Television, Elec¬ 
tronics.” See how N.R.I. gives you prac¬ 
tical Radio experience at home—building, 
testing, repairing Radios with BIG KITS 
OF PART3 I SEND! 

Many Beginners Soon Make Good Extra 
Money in Spare Time While Learning 


Future for Trained Men U Bright in 
Radio, Television, Electronics 

It’s probably easier to get started in Radio 
now than ever before because the Radio Re¬ 
pair business is booming. Trained Radio Tech¬ 
nicians also find profitable opportunities in 
Police, Aviation, Marine Radio, Broadcasting, 
Radio Manufacturing, Public Address work. 
Think of even greater opportunities as Tele¬ 
vision and Electronics become available to 
the public. Send for free books now! 

Find Out What N.R.I. Can Do for You 


VETERANS 

Yon can ret thk tralninr rirht in yonr own 
home under G. 1> Bill- Mall Coupon. 

I TRAINED THESE MEN 

Aversfes Better Than $1,000 A Year 

now have a shop and am 
doinr fine. I average better 
than $3,000 per year, and cer¬ 
tainly give NRl much of the 
credit.’* — RAYM ON D F. 

DAVIS, Aahburn. Georgia. 




Build Rodio Circuits Like These With Kits I Send 


The day you enroll I start sending EXTRA 
MONEY JOB SHEETS. You LEARN Radio 
principle.s from my easy-to-grasp, illustrated 
lessons—PRACTICE what you learn with 
parts I send—USE your knowledge to make 
EXTRA money fixing neighbors’ Radios in 
spare time while still learning! From here 
it’s a short step to your own full-time Radio 
Shop or a good Radio job! 


Mail Coupon for Sample Lesson and my 64-page 
book. Read the details about my Course. Read let¬ 
ters from men I trained, telling what they are 
doing, earning. See how quickly, easily you can get 
sUrted. No obligation I Just MAIL COUPON NOW 
in an envelope or paste it on a penny postal. 
J. E. SMITH, President, Dept, 7GX, National Radio 
Institute. Pioneer Home Study Radio School, 
Washington 9. D, C. 

Our 33rd Year of Training Men for Success in Radio 


Made $612 In 12 Mos. Spare Time 

**Soon after I finished my ex¬ 
perimental kita lessons 1 
tackled my first Radio service 
job. The neighbors were very 
cooperative, I soon had all 
the repair jobs I could handle 
in spare time. I have made $612 in the 
past 12 months in spare time,”—J. W. 
CLARK. Wilmington, North Carolina. 


(rood for Both FRBB 


J?’’.'. Prv^lrfent. Dept. 7CX 

National Radio Institute, Washington 9 , D. C- 

wfn* obligation, Sample Lesnon and 64.page book about bow to 

writo*pJ^tily )** and Tclevtalon, Electronics. (No aal^man will call. Plea&e 


Ago. 


Ad<lrosa 
City . - . 


(Please Include post Office xone number) 

Approved for Training under Gl Bill 
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JULY Prepared by SYLVANIA ELECTRIC PRODUCTS tISC., Emporium, Pa. 1947 

RADIO SERVICEMEN! GET EXTRA SERVICE 
SALES WITH NEW PROMOTIONAL CAMPAIGN! 


Powerful Advertising Drives Opening Wedge... 
Effective Mail Pieces Help Clinch Soles! 



Advtrtitementt m luch national magazine* as Collier's, the Saturday 
Evening Pott and Life are examples of Sylvanla's tremendous cam* 
paign which tells millions of people about your radio service. This hard* 
telling campaign naturally helps to bring customers into your store. 


These inexpensive, attention-getting mailing pieces re¬ 
mind your customers to bring their “Radio Service” 
%vork to your store ... remind them, too, that you carry 
the finest line of radio tubes made. 

Month after month, Sylvania’s nationwide advertis¬ 
ing pounds home the same message to your customers* 


Month after month it tells them the advantages of having 
their radios serviced by competent radio servicemen. 
You’ll find that you’ll get the best results from this sell¬ 
ing effort by supplementing it with your choice of the 
sales aids illustrated above ... which clinch the Sale by 
directing customers to your store. 


ORDER FROM YOUR SYLVANIA DISTRIBUTOR or wrife SYLVANIA ELECTRIC PRODUCTS INC., EMPORIUM, PA, 



)i»KHl5 CAtltODI t»*V.TUBIS. EUfcTItONtC OtVICESj riUOKtSCENT IAMP5. fIXTURCS. WtW'NC OtVICtS: EUCTBIC LIGHT BULBS 
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Meet *’The Capacitor*’ — the maga 2 ine that*s published 
by Cornell'Dubilier solely to help servicemen speed up 
their work — build up their business. 

It ha^ no frills — it isn't cluttered up with complicated 
mathematics'—and you could read it for years without 
learning how to build a crystal set. Instead its articles are 
meaty, down-to-earth — practical discussions of the prob¬ 
lems every serviceman meets every day. Never before has 
there been such a great demand for helpful servicing ideas 
•^and *'The Capacitor” is C*D’$ answer to this demand. 

Use ”The Capacitor” to help build up your service busi¬ 
ness—as it has for thousands of other successful service¬ 
men. ^on*t wait^mail coupon NOW and your FREE 
subscription will start immediately. 


THE TRADING POST*— Looking for a new ’scope at a bargain 
price? Need a helper? Have you anything to sell? If so, 
write up an ad and send it in to "The Trading Post” — 
the serviceman’s clearing house — which appears every 
month in ’The Capacitor.” This feature alone may make 
”The Capacitor” worth many dollars to you. 

LATEST FM CIRCUITS —*^lt works all right on AMbut when 
I try to use FM all 1 get is a lot of noise!* You’ll be 
hearing that story more and more as the new FM jobs 
come on the market. Get set for them now by keeping 
up with the new FM circuits as they appear in ”TTic 
Capacitor.” 

"THE CAPACITOR IS EXCELLENT” —"/ received my first copy 
of *The Capacitor* the other day and I want to tell you 
that I think it is excellent. The articles are very interest 
ing and clearly written. You have my congratulations 
on a very fine magazine,** Culled from the hundreds of 
letters received every week. 



1^0 


CLIP coupon-mail now 


CQm«ll-Dvbni«r Electric Corporation Dept. rC7 
South Plainfield, New Jersey 

Please start my FREE subscription to **The Capacitor** 
at once. 


Name. 

Addre»»,......... 

Q ty...................2on«.. Stoto....... 


-I 
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l\^ liKittdes TEST EQUIPMENT, Hi 


SHOP 


Choose one of these 
3 GREAT NEW DEALS 


.TUBES, PARTS, TOOLS 


V'//, 


3 compJmtm gorftg>m'bvf(n«BB pocJrogcf. (If n«c«ffory thmy con bm changed to suit your nomdt.) 

There never was a better opportunity than now to start a profitable 
business of your own. No fuss, no worry, Here*s everything you need. 
Details upon request. Write, wire pr phone! 


350 ' 



*pccU/ieruoeC^^ 

// , “’^(iHlaCunc 

TEST INSTRUMENTS 

Cempoct — Accurate — Priced Right I 

• J«w*l*d M*t«r • Rang* Salactor Switch 

• All mwitipllert bridge tettad for 1 % accuracy 

• Zopo odjuctmonf—built in bottorlat 

• Moldad bakolita coca only 3«15/14' x 

a.7/»- X R' 


MODEL 451A 
AC-DC 

Volt^Ohm-- 

Mllllammatar 

A dependable instrument of 
wide utility—sensitivity 1000 
ohma per volt. 

Raogea: Volts AC, DC, and 
Output Ranges, 
0-10/50/100/500/1000; 

Ohms full scale, 500.000. 

Ohms center scale, 7200. 

N ET complete with batteries. 
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MODEL 312 

Volt^Ohm^ 
Mitliammafar 

An economy pocket meter 
featuring a 2* moving vane 
meter. 

Reads; AC-DC volts, 
0-25/.50/125/250; 

Mills .AC-DC, 0-50; 

Ohms. 100 , 000 ; 
mfd. .05-15. 

Jacks provide range 
selectipn. Z 7 ^ 

NET Complete with cord and plug. Q 



The 


FAMOUS "LITTLE TRIPLETTS” 
l*ttie Tetteri with tha big 3' Maters 


Rakalita coiai 3VW' x 5%' x 3'/s* 

Ronga selection twitch—long, eosy to raed 
•colas. We made a good buy—here they ore 
ot rock-bottom prices—Tho greatest buy 
aver offered In precision testing equipment* 


Model 650SC - OUTPUT METER 

A 4000 ohm constant impedance 
AC voltmeter with ranges of 0-1.5- 
6 • 15 - GO - 150 volts. Conversion 
chart for reading DB level from — 
lODB to -1-35 DB. 100 microam¬ 
pere meter. Excellent for receiver 
alignment, level indicators in re¬ 
cording equipment, general use on 
electronic apparatus. Regular net 
24.50. A"onc lime only "-q 
S pecial 

buy at. 



Model 606B-VOLTAGE TESTER 

Checks voltage and polarity. 
Range: 0-440 AC-DC volts—defi¬ 
nite indications for 115, 220, and 
440 volt lines. Separate polariced 
vane for AC or DC indication. 
Built in test Icadls. ^Rccllcnt for 
checking wiring, fuses, general fac¬ 
tory installation and maintenance. 
Every plant — every electrician 
needs several at this low m n e 
price. Regular net 16.67 ^ 

Special at... ^ 



RADIART AERIALS 

Th« Qualify laador • Racognixad by 
•voryono • AdmIroHy brass rods • 
Triple plated e Permanently rattle 
proof e Static muffler ball e Polye* 
thelene Insulated HI Q lead with pre« 
tective vinyllta covering e Supplied 
with single pin (Motorola) connecter 
and adaptor for bayonet style (DelcO 
•nd Phileo) fittings. 

TYPE CF3.63 

A two insulator side cowl mount—3 section 
63' rod—supplied with 3 insulators and wedge 
adaptor to nt 95% of all car bodies 1OO 

—complete with 48' lead. I 

List price S4.95—our. price. " 

TYPE CFA3-63 

All angle cowl or fender mount—A modern 
Radiart development—fits all body contours, 
straight or curved, cowl or fender. 3 section 53* 
rod easily adjusted to vertical with- R OQ 
out tools—complete with 40' lead. I 

List price $5.45 we sell for 



GENERATOR CONDENSERS 


PHILCO part No. 61-0177—.5 mfd.— 
x IJw'—4* lead-slotted mounting 
strap for easy installation—Standard 
Merchandise —not war surplus—Present 
list price $ 1 . 00 . _ 

Our •pecloi— 1 

over B5% oil ... |•ti 


200 WATT SOLDERING IRON 

FAMOUS HEXACON ELECTRICS MODEL 301 


FEATURES: 

Full 200 watt replaceable element. tinned Copper 
tip, replaceable. One piece drawn case-gun metal finish. 
6 ' heavy duty cord—stand included. Comfortable, well 
balanced handle. Operates on 110 volts—AC or DC. 
List Price $8.00 
Speed up your heavy work— 

Save time—save money at. 


369 


OUTPUT TRANSFORMERS 

Clean tfockt — long leads — 
mounting feet — mode to ht 
where you need them. 

For 6 F 6 - 6 KG—to 4 ohm voice coil 
-size 2'xl54'xlH'. 

50LO-35L6-25LG to 4 ohm voice coil 
IH^ W X IH'. 

Specify quantity of each type you 
need at. 



49c 


Order from the Ad 

Write - Wire - Phone 


PHONO PICKUP CRYSTALS 

Stendord tygea—Set Manufacturers dete*gift 
—ell Cuarenteed 



Webster F2—Replaces L26-L40- 
L70 etc.—pin type terminals -1 
01 . pressure -1 volt output—5000 
cycle cutoff. 

List price $ 5 . 00 —you pay us. 


149 


/i/ SHCRE P93—W57A—pin type 

terminals —^4 02 . pressure— 1.6 10 je 

volt output—COOO cycle cut off. | 

List price $4.45—our Special. — 


/ .Astatic L-70—new postwar design 
—solder terminals- 11402 . pressiire 
—1 volt output—4000cyclccutoff. 
List price ^. 55 —we quote you. 


198 


PHILCO BEAM OF LIGHT 

Selenium cell only, no holder, postpaid... 

... . 


(Puts new life into Philco 
Sapphire needle only, no mirror, 
postpaid... 


hangers) 


]80 

]20 



ALL RUBBER 
LAMP CORD 

Underwriters Approved brown rub¬ 
ber covered insulated parallel Cord— 
“lips" apart easily—non fraying— 
deluxe—way aoove average quality. 

soo 

Ron. 


989 



MULTI-USE WIRE 

Stranded No. 22 tinned wire—glass 
"ROCKBESTOS" 1000 volt insula¬ 
tion—fireproof aircraft wire—a war¬ 
time de^'elopment—at this low price 
you can use the best— 


1000 
feet. , 


3 ®’ 



JEWELLED PILOT 
LIGHT ASSEMBLIES 

# Candelabra screw base for 110 volt 
lamp. 

# Mount in r hole. 

# Lamps removable from front of panel. 

# Available marked 1-2-3 or 4 on back 
of white tens. 

YOUR CHOICE net. 


Include full remittance with orders of $3.00 or less. 
Include 25% deposit with all C.O.D, orders of 
$3.00 or more. Prices subject to change without 


SEND FOR FREE CATALOG 


hAMA 


KMI/IU SUPPLY & 
ENGINEERING CO., Inc. 


125 SELDEN AVE. 


DETROIT 1, MICH. 


✓ 
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NO OTHER SERVICE GIVES YOU THESE 
EXCLUSIVE PHOTOFACF ADVANTAGES 







«Osr 




^*1 


Photofact Folders 
are based on OUR actual study 
of the equipment covered. 
We ORIGINATE information 
«we do not copy it! Every 

fact is quadruple-checked 

for accuracy. NO OTHER 
SERVICE COMPARES 
WITH PHOTOFACT. 


PHOTOFACI VOlUMtS I ond H 

The first 20 Sets of PHOTOFACT 

Volumes-Think t 

3800 pages & 1947 

M^'els and Chasras designat.on* 
_Yours for only eacn^ 

Less than two cents a model. 

HOWARD w. SAMS «>, CO., INC. 


<S'"' 




h 
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COMPARE BEFORE YOU BUY 


Ask to see Photofact Volxb«es I and 
II the next time you visit your parts 
distributor. Look through the books. 
Notice these Points: The same com¬ 
plete data always in the same easy-to- 
find-location! The schematic and picto¬ 
rial diagrams for every Post War set— 
BIG, CLEAR, ACCURATE PIC¬ 
TURES—Each with its simple coding 
system keyed for instant reference to 


complete parts lists for every instru¬ 
ment! The full alignment and circuit 
data! The disassembly instructions! 
The Dial Cord Drawings. And, even 
Record Changers are completely dia¬ 
grammed. 

Now put any other service beside 
Photofact and compare—That's all 
we ask. Use Photofacts once—You'll 
use them forever. 


YOU^LL WANT PHOTOFACT 


Individual Photofact Folder Set §20 
available June 15 at the same low cost 
of $1.50. Order Photofact Volumes I 


and II or the individual sets of Folders 
from your distributor, OR directly 
from us. 


ASK THE MAN THAT USES PHOTOFACTS 


•Reg. U. S. Pat. Off., 


HOWARD W. 


SAMS 


& CO., INC. 


INDIANAPOLIS . 6 , INDIANA 

Aorl&rtio'—S9 Brosdl Sf., York 4 . Y_—U, AmsHcO 

Canada-^A. C Slmmondt A Sons, 301 King St. Eotl-^^B^n^ Ontario 


Photofact Service 


Service that pays for itself over anJ over again^ 


RADIO-CRAFT for JULY. 


194 7 


5 
































fJAunm 


J ‘ 

I !■ -.—“?=■ - 

H*" ' ■ 

i' , ': 


MODEL 906 
SIONAL GENERATOR 


I • c-W'S' 

p3=-V v"S^'^ 

pQ yj 

[ft ^^ ' ^BHI 


MODEL '^906'' Signal Generator carries to new 
heights the SILVER tradition for the finest in 
test equipment at prices so low as to be im¬ 
possible to any other manufacturer. 

Eight fundamental ranges, direct frequency 
calibrated to “1% accuracy, cover 90 kc. 
through 170 me. A three tube R C a.f. oscilla¬ 
tor provides 400 cycles AM modulation, panel 
variable from 0 to nearly 100%. Panel switch 
shifts to FM, 90 kc. through 210 me., with 
MODULATION knob setting built-in electronic 
FM sweep anywhere from 0 to 500 kc. 

Output is continuously variable from less than 1 
microvolt, inc/ud/ng strays through 20 me., to 


over 1 volt. Microvolt meter, dual variable and 
4-position ladder attenuators; complete multiple 
shielding, 4-section line filter, all add up to a 
signal generator utterly without egual today. 

Add size and style matching famous "VOMAX''^ 
^ "'SPARX'" Dynamic Signal Tracer and MODEL 
904 Condenser Resistor Tester and you have 
unmatched value. Yet volume production, care¬ 
fully controlled SILVER manufacturing costs, 
bring you MODEL ^^906” at onlyr $89.90 net. 

Better get yours now, for production can't catch 
up with demand upon this truly superb labora¬ 
tory instrument for months to come. 


Mail postcard for NEW 16-page catalog just released. 

OVER 36 YEARS OF RADIO ENGINEERING ACHIEVEMENT 




ft 
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iABUILD CIRCUITS! TEST! REPAIR! 

^ YOU DO OVER 175 INSTRUCTIVE EXPERIMENTS! 


ytm 80116 THIS OStfOl 

miidiuiPMm! 


I fiive you a fint. movinfl- 
coil typo Meter Initrument 
on Jewel Bearings — with 
parts for a compiete Analy' 
itr Circuit Continuity Test* 
er. You learn how to check 
and correct Receiver aefceti 
with professional accuracy 
and speed. 


I trein your minci by putting you to work with your 
honcJs on o big 6-Tube Superheterociyne Receiver. 
And, believe me, when you get busy with raol 
Radio Forts — 6 big Kits of them — you reolly 
LEARN Rodio end loom It RIGHTI You get the 
proctical stuff you need to be useful in Radio, ond 
that's what it toftes to make money. You don't 
hove to worry about whot to do with these 6 Kits 
of Ports. Stop by step, t show you how to build 
circuits, test, eaperiment, trouble-shoot. And you 
don't need ony previous eaperience. Tha Sproy> 
berry Course starts right ot the beginning of 
Rodiol You can't get lost! Simplified iassons. 
Coupled with real "Shop" proctice, makes every 
lubject pioin ond eosy to understood and remember. 
Soon after you begin Sproyberry Troining, I'il 
•end you my sensotional BUSINESS BUILDERS. 


A BUSINESS OF YOUR OWN ... OR A GOOO RAOIO JOI 
You'll find ouj how to get and do neighborhood 
Radio repoir jobs for nice profits and rich experi¬ 
ence while leorning. This sort of work con eosily 
pave the woy for a Rodio Service business of your 
own. But with Sproyberry Troining, you're not 
limited. You con swing into ony one of the swiftly 
exponding bronches of Rodio- 
Electronics INCLUDING Radio, 

Television, FM, Radar, Indus- 

triol Electronics. Be wisel 1 

Decide now to become ^ ^ J 

o fully quolified vB 
RADIO - ELECTRONI- V ^ 

CIAN. Get full details ufrs 

obout my Training ot 

oncel Moil coupon be- iB 

low for my 


Soldering, wiring, connect 
ing Radio Paris . . . build* 
ing circuits ^ you can't beet 
this method of iearning. 
When you construct this 
Rectifier and Filter. Resis¬ 
tor and Condenser Tester, 
etc., you get a really prac¬ 
tical slant on Radio. 


You'll get valuable ex- 
perlance and practice 
building this Signal 
Generator and multi¬ 
purpose Tester. 
Makes a breeie out 
L of fixing Radios and 
f you don't have ta 
f spend money on 
outside, ready¬ 
made equipment. 


eer these vhiuasie 
fRU BOOHS 


SPRAYBERRY ACADEMY OF RADIO 

F. L. Sproyberry, President, Room 2077, Pueblo, Colorado 
Please rush my FREE copies of “How fo MAKE MONEY in RADIO. 
ELECTRONICS and TELEVISION,*' and “HOW to READ RADIO 
DIAGRAMS and SYMBOLS." 


"How fo Rood Rodio Olagroms ond Symbo/r" 

Hero's o voluoblo and wondorfutly Comploto now book 
which oxploint In simpio English how lo rood ond undor- 
stand ony Rodio Bat Diagram. Includoi Ironslotion of all 
Rodio symbols. Sond for this volumo at onco. It's frool 
Along with it, I will sond you onothor Big Froo 
book describing in detail my Radio- 
Electronic Troining. 


Nome ... 
Address 


... State . 

(Mail in envelope or paste on penny postcard) 


fiOWi An Amazing Opportunity to 
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MODEL SOO-T 


TRUE FM 


nLEVISI0»> 


EVERYTHING 
COMPLETE and 

Ready to Assemble 


$ 


15950 


26 SQ. INCH PICTURE! 
6 CHANNELS! ■ 


17 TUBES!. 


rncluding 1 ^* Dvmoni Cothod# 

fey PictvtP* Tybe 

OPItATCS or/ HO VOiTI 

SO-40 CYCLE RmM 

SINOLE EHA5E AX. JUHK ' 


including complete 

DIAGRAMS AND 
INSTRUCTIONS ^ 

large and easy to follow 
CHASSIS AND FRONT > 
PANEL INCLUDED I 


Here is the finest TELEVISION kit ever offered at 
ANY price . .. yet THIS price is LOW . . . and you'll 
see HOW LOW when you examine the many HIGH- 
QUALITY features. It's TRUE FM sound, with excep¬ 
tionally brilliant vision. The kit can easily be con¬ 
structed by ANYONE who can follow a radio circuit 
diagram. Hundreds have already been assembled 
by radio students and are in continuous operation. 
No holes to drill. Completely punched and drilled 
17" X 15" X 4" chassis and front panel supplied. 
This is a wonderful opportunity for you to own a 
GOOD television receiver. The sooner you send 
your order, the sooner you can begin enjoying 
Belltone television reception. 


CHECK THIS LIST OF QUALITY FEATURES 

3.5 MC bandwidth giving beavtifvl picture definition. 

25.75 MC trop-tuned, high goin video I.F. transformers. 

Exclusive TRUE FM sound circuit. We DO NOT use slope 
detection. 

^ 3 stages of video I.F. amplification. 2 stages of video 
amplification. 

Extreme// stable hold circuits. 

^ Includes 17 tubes ^counting 7" Dirmont cathode ray tube.) 


r 

USE THIS ORDER COUPON F ! 

f. 0. B. New York City I j 


BELLTONE RADIO & TELEVISION CORP. 


583 Avenue of the Americas, New York 11, N. Y. 


BELLTONE RADIO & TELEVISION CORP. S83 Ave. of the Americas, New YorkTt* j 


Please send. . BELLTONE TELEVISION KITS @ 1.159.50 ea. j 

O Check or □ Money Order enclosed. j 

NAME I 

I 

STREET . I 

CITY. STATE j 

_ _ RCJLV J 
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Both the Home Study and 
Chicago Loboratory cour* 
set of DeForett’f Training, 
Inc* are occepted for your 
training. If you qualify 
under the Law,'* you 
may obtain either train* 
Ing without cost to you. 


^ YOU CAN BUILD 7 DIF- 
^ FERENT RADIO RECEIVERS 
1 A You '*L«orn-By-Dolng'* et 
|L home from 8 big Kilt of 
& . radio ports ond otsem- 

Hk ^ biles (slmllor to the 
^ equipment shown here).y 
^ You build 7 different 
^ rodio recofving circuits 
^ond dosens of other 
^ fosclnoting projects. 


mm 


\ ..UTUSSmW YOU how/ 

Distinguish yourself as a leader. Get the real money, the better opportunities which go with 
leadership and initiative. Let us show you how you may hnd all of these things in the oppor¬ 
tunity-packed fields of Radio and Electronics. Begin your training today so you will be 
prepared for leadership and opportunity tomorrow—either on a payroll or in a profitable 
business of your own. 

Whether you are an cx-G.L, a teen-age youth or an older man, there can be a place for 
you In these fascinatinR fields. 

Mail coupon below right now for late facts about the e.xciling events in F,M. Radio, 
Broadcast Radio. Motion Picture Sound, Electronics, Sound Recording, the future 
developments in Radar and other branches. 

You don’t have to know a thing about Radio and Electronics. Over a period 
of 15 years. DeFOREST'S TRAINING, INX. has perfected a method of 
home training that GETS RESULTS. 

We provide, for use in your own home, a BIG FOUR method that in¬ 
cludes (i) commercial type Radio-Electronic parts and assemblies for 
valuable “LEARN-BY-DOING" experience at home; (2) a i6 Mm 
Motion Picture Projector and 12 reels of action-packed “LEARN 
BY SEEING” instructive movies to speed your understanding of 
important principles at home; (3) many easy-to-read loose-leaf 
lessons illustrated with handy fold-out diagrams; and (4) an 
effective EMPLOYMENT SERVICE to help you get started 
tov.ard a good Radio Job when trained — or to assist you 
in starting your own Radio Business. 


EMPLOYMENT SERVICE 

Our effective Employment Service goes 
to work immediately upon the completion 
of your course to help you get started. 


e/ecfrrcal 

experience 


/$ necessary* 


Name- 


-Agc. 


Address; 


^Apt_ 


City_Zone-- -Statc^_ « 

□ If under 16, check here for special information. ■ 

□ If a discharged veteran of World War II, clieck here. JJ 

19 


radio or 


DeForesf's Training, Inc. includes In¬ 
struction in motion picture sound 
equipment, F.M. Radio and Tele¬ 
vision. In addition to our Home 
Study courses, RESIDENTIAL TRAIN¬ 
ING is available in our new, mod¬ 
ern Chicago laboratories. Ask us for 
information regarding same. 


No 

previous 




DeFOREST'S TRAINING, INC. 

2533-41 N. Ashland Ave., Dept. RC-D7. 

Chicago 14, Illinois, U.S.A. 

Send me your big book “VICTORY FOR YOU” showing how 
I may make my start in Radio-Electronics with your modern 
home training plan. No obligation. 


You use "learn-by-secing" movies. We 
supply you with a 16mm Motion Picture 
pro/cefor and 12 reels of Information- 
packed film. 
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Modern Radio — FM Broadcast and Reception — 
Television — Industrial Electronics; Power, 
Control, Communications — new equipment 
and methods demand new technical ability and 
experience. Keep up to date with the latest. 





MODERN RADIO 
EQUIPMENT FOR YOU 
TO USE AND KEEP 


The very essence of National Shop Metliod 
Home Training U EXPERIENCE. You get 
actual experience by working with modern 
Radio and Electronic equipment—building 
many types of circuits. You may build a 
fine, tong distance MODERN SUPERHET¬ 
ERODYNE, signal generator, miniature 
radio transmitter, audio oscillator, etc.— 
many other standard actual operating 
pieces of equipment—conduct cathode ray 
and other experiments. This practical work 
advances with your training—YOU LEARN 
BY DOINGI 


Shop Method 


By a Real Established Resident Trade School 
With Its Own Television and Broadcasting Studios, 
Shops and Laboratories 


TRAIN WITH ADVANCED 

technique 

Tho KOOd Jobs in Radio Flcrtronlci 
noss- Ro to the men who are equipped to 
liandle thorn. It tatcM training and ex¬ 
perience. NallonAl Schools, one of tho 
oideet and larcest trade sriiools In the 
country, makes it possible for you to 
Kct ihte training riKht in your own 
home IN VOUK BPARi: TIMK. 

Xalionai mxlnt.nins modern resident 
tratntnR Studios. Shops and I..abom- 
lories whore instructors' ami enKineer!* 
are working ctmstantiy to improve 
training methods. SHOP MtJTllOI) 
llOMK TRAINING Is a logical exten¬ 
sion of this practicai system. 

A FREE lesson I hat show s you how 
practical and systematic Hits ne^v train¬ 
ing method li will be sent you wliliout 
obllgatlui. You may keep and use this 
lesson to prove to yourself just how 
practical National TralnlnP really is. 

Oet one of the many NEW JOUR 
that dernand new techiilquos and meth¬ 
ods In Modern Radio Get your share of 
tho .NEW RUS1N'T-:KS that gertlcliig 
the new acts and equipment demands. 
Experts agree that Uaillo. Television 
and Electronics present opportunities 
APPROVED FOR 

TRAINING 
UNDER Gl BILL 


-SEE WHAT NATIONAL TRAININfi- 
HAS DONE FOR THESE MEN 


COLLEGE PHOFESSOR 
APPRECIATES COURSE 
•T want U> take tills oppor¬ 
tunity to tell you how much 
2 .ipproclatc this Course. Since 
l>etng here ni the College I 
have been nhlo to put tlie 
theory' to very good u.se. 1 
have Installed a P.xyMem 
in the sltidenls' dining hull; 
today I am pureh.'islng the 
required equipment to Inst.itl 
a almilnr Rystem In the large 
Assembly hall; and at all of 
the large meeting.*! held so 
f.ar I have been assigned the 
task of setting up tno portable 
r.A. system. I liave also re- 
niilred several ItadloB for tho 
Doys and the professors. In¬ 
cluding ear Radios. So onrC 
ngntn, thanks for a flneCourse. 
1 am looking forwartJ to tho 
rest of the training with 
pleasure.” 

BROTHKR V. RENEDICT, 
Saint Mary's College 
Saint Mary’s College. Cultf. 


thanks to National Schools,*' 
DWIGHT J. ALBRIGHT. 

Medford, Oregon 

FINDS A PLACE IN RAOtO 
broadcasting 
“I graduate* I from National 
three years airo at the age 
of 34. Since then I have 
been employed at Western 
Electric Co. and Federal Mfe. 
Co. On April 30 I Joined the 
engineering staff of WKNE In 
Keene, New Hampshire, ns 
Tninsmlller Englnirer. Prior 
to my starting your course 
I didn’t know a thing alw>ut 
Radio. My rapid rise In Uiis 
field Is evidence of what your 
school can accomplish wllh 
Anyone who l.s willing to 
spend a few ho^irs a day with 
your training. May I express 
rny sincere Uianks to you and 
the faculty at National 

Schools.” _ 

FRANK J. SAMMER, 
Keene, New Hampshire 


much greater th.m ever before J 

Radio Ia expanding with far-roach- 
Ing ImproromenU In receotlon. No ooe 
know* yet how great Lite TelerUlon 
market will be. laectronlcs will touch 
almnst creiT walk Of Uf®—io Induatry 
and in the tioine. 

TimN YOTIR I N T B H K S T IN 
RADIO INTO A OARKER THAT 
WJIJ^ ARSITRB YOU 8UCOESB AND 
SECURITY. 

FIND OUT WHAT NATIONAL 
TRAINING CAN 00 FOR YOU 
Wliero do you *Land today In mod¬ 
ern industrial progrem FWIiat tlot^s the 
future hold for youT Tou owe It to 
yourself to lurestlgate this opportu¬ 
nity. With National Training YOU 
Olh’ AHEAD FAST—you may slop 
Into a good position or st.irt n busi¬ 
ness of your own, with Utile capital, 
gven before you compieto your National 
Course. 

Pit yourself for a career of Indc- 
pendenco. good earnings, Rucces.s and 
security In one of the fastest glowing 
fields in Industry. For full Inform(itioti. 
just aend your namo and address on llie 
coupon and mall it TODAY. 

Get This Book 

FREE 

This big book presents ttie 
facts about the Held of Elec¬ 
tronics and your opportunities 
In it together with full Infor¬ 
mation about the advanced Na¬ 
tional Training, Read It and 
make up your own mind that 
National Training will equip 
you for a great future. No 
salesman will rail on you from 
National. The book is FREE 
with yoor sample lesson. Clip 
and mail the coupon TODAY! 


Training 


NATIONAL SCHOOLS 


MAIL OPPORTUNITY COUPON FOR QUICK ACTION 


National Schools, D«Pt 7‘RC 


(Mall in envelope or piaie 


NOW manager of service 
dfpartment 

♦T «m really proud to be a 
National Gmdu.ite—U has 
helped mo to hold my present 
position. Now man.agcr of 
BccvJco department for VsIlOy 
Music Company. Times hnre 
changed ainre I enrolled for 
Nntlonol Training, I h.'«v«e nn 
emalcur Radio station to keep 
up on experiments In that 
field. W7HLF. Plus many, 
many sound installntton prob¬ 
lems. I have iH> time to rail 
It 'apace Tlmo' .*uiyinorD— 


MORE THAN PAID FOR 
COURSE IN SPARE TIME 
“I ran sinrerely say that my 
nsaorlntion In a ferw months 
with National Schools had 
paid off In dividends f.ir 
greater than the tuition which 
Is charged for tho entire 
Course, while at the same 
time Increase my savings. 
Since beginning your Course. 
I have received two promo¬ 
tions and at the present hold 
the position nf Radio Com¬ 
munications Chief full time.’- 
T-RANKLIN A. HILL. 

Indl.’inapoiis, Ind. 


I 4000 South Figueroa Street, Los Anflolcs 37, California on penny post card! 

■ Malt me FREE the two books mcnlioned In your ad Including a sample lesson your course. 
I I understand no salesman will call on me. 

I 

■ NAME . . . AOB . 


■ address.. 

! CITY . . STATE .. 

J Include your zone number 

■ □ Check here If veteran of World War II 
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p=Potentiometers—Choice of 12. . . S2.8S: 


TUBE HEATERS 

ItOV. AC or DC lOO Wati 
Heater. Ideal for many uses— 
such as line resistance, srlue 
pot hcaUT. baby bottle warmer, 
etc. Drand new packed two 
per carton. 2 ^ 4 " diame- TC- 
ter. Price, per pair . * 


Here is your chance to obtain pood potentiometers 

at unbelievable prices. Any 12 of the listed controls 

$2.85. 

1. 500 M ohm CTS dia. control with shaft. 

2. 3,500 ohm CTC dia. control with shaft. 

3. 1,000 ohm CTC dia. control with shaft. 

4. 100 ohm 1*4^' dia. control screwdriver adjustment. 

5. Dual 25,000 ohm Clarostat dia. with 

shaft. 

6. 50.000 ohm AB 1^" dia. control screwdriver ad- 
jtistment. 

7. 25.000 ohm dual dia. control with " lenpth 
.shaft. 


GLIDE PATH RECEIVER R 89 ARN 5 A 

Formerly used for blind landinp but 
adaptable to many other uses such as 
receiver for new police or citizen's band. 
Band of operation 326-335 MC on any 
of three pre-deter mined crystal con¬ 
trolled frequencies. Contains eleven 
tubes, 6 relays and other valuable parts. 
For 24 V DC operation. Sii:c 13''4" x 
Price, complete 
as shown . . 


MICRO SWITCHES 

lUHS. brand new in oripinal 
box. Packed 10 p<r carton. SP 
type normally clostHl. ac 

Price per carton . 5 


13.2 MC-IF TRANSFORMERS 

SI UK tuned. Packed two per 
carton. Size 3" high overall with 
X mounting base. 
Price per pair. . . $1.25 


CAPACITOR KIT #1 

Contains assortment of 25 various condensers, 
including two 2 mfd, 600 W filters, one—1.000 
mfd. 15 V. filter, four—1 nifd, 400 V. paper 
by-pass, three —3 gang midget trimmers and 
assortment of micas and metal cased types. 
Complete Kit of 25 New Condensers $2.95 


RACK UNIT FOR SCfl>522 

Contains—relays, ratch¬ 
et motor jones and am- 
phenol connectors, 
switches, condensers, etc. 
Brand new in original 
box. Motor will operate 
on from 6-24V. DC. 

Price . $1.85 


CAPACITORS 

Cornell-Dubilier TJII-40010 G, 
1 mfd, 4,000 V. Brand new\ 
Price, each ... $4.85 
Cornell-Dubilier 4 mfd, 1,000 V. 
Brand new 

Price, each. $2.25 


KIT #2-50 PIECES, COILS and COIL FORMS 

Practically ev**rything ever desired from high voltage 
R.F. chokes, H.F. antenna coil for 650-1,500 KC to 
ceramic and lucite coil forms. ei 

Complete 50 Piece Kit of New Make. .p I .3 j 


Aertivox—288 A, 2mfd, 
600 V. Brand new— 
packed two per carton. 
Sold only in pairs. 
Price, per car¬ 
ton . $1.95 


KIT #2-Twelve Frequency Crystals 

Contaln!> a.s8ortmcnt of frequencies picked 
at random in the range of between 3,000 
and 8,000 KC. .Mounted in FT 243 e n oc 
holders. Price per Kit. 
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CREI —Where the Professional Radioman Studies 



CREI Oflfers the Modern Technical Training You Need 
to Qualify for the Good Jobs — Good Salaries — 
Secure Futures That Can Be YOURS 


Face the Future and Face the Facts. 

Radio is moving at a pace so fast, 
that it is far beyond llie expectations 
of ihe most optimistic authorities a 
short time ago. New' receivers con¬ 
tain FM, standard and short w* *ave 
AM, Television—jdioaographs with 
automatic record changers. Projec* 
tion Television receivers employ 
20,000 volt power supplies—some 
have ill excess of tO tubes. Two-way 
installations are becoming standard 
equipment on buses, trains, trucks 
and taxicabs. Many industrial plants 
have over 10 di lie rent electronic 
devices. These are the types of jobs 
you’ll have to service from now on. 
Such rajiid expansion makes pro* 
gressive ser\ icemen realize the need 
for authoritative training. It should 
be a timely warning to others that 
they must ‘*re-toor’ tlieir technical 
knowledge in order to keep pace. 

The Industry has advanced so 
rapidly—that, while it has created 
good jobs and remarkable oppor¬ 
tunities—most of them are “over the 
heads” of the average radioman. 


That’s why it is so important, if you 
have an “ounce of ambition”, to 
prepare now'. You can increase your 
technical ability with the thorough, 
practical technical training for 
which thousands have enrolled with 
CREI since 1927. CREI home study 
courses in Practical Radio-Elec¬ 
tronics and Television Engineering 
offer you the chance to acquire the 
profitable knowledge and ability to 
enable you to keep pace with this 
zooniing industry. 

You owe it to yourself — to your 
family—to equip yourself with the 
ability to go after and get the good 
jobs that are actually “going beg¬ 
ging” for adequately trained men. 
\ ou can start training NOW in your 
spare time, but you must be ambi¬ 
tious and willing to study seriously. 
Technical education is one of the 
very best investments you can make. 
It will pay you dividends all the rest 
of your life. It costs only a postage 
stamp and a few' minutes’ time to 
write for the interesting facts. Mail 
the coupon today. 


SURVEY PROVES FACTS! 

Th« following aro axcerpts from 
commonts mad« in a survey of 
CREI graduates recently com* 
pleted. The original names and 
statements are In our confidential 
records. 



**The course has been very helpful in the 
everyday things that crop up in the broadcast 
field and is especially useful to one employed 
in a broadcast station,** 

—A Chief Engineer—4-23-47 


"Af?/ CREI training has helped me with radio 
theory so that / teas prepared to undertake 
problems in design, construction installation 
and maintenance as they came along," 

—A Chief Engineer—4-24-47 

*7 found CREI even more than I expected: 
/ have gained confidence and respect for my 
fellow workers as well as my employer, and will 
always feel that CREI has given me the /onnda- 
tion necessary for whatever I may accomplish 
in radio.** 

—Maintenance and Operation—4-23-47 

**Radio is changing so fast today that with¬ 
out the clear, concise training that CREI Pro¬ 
vided, / wotUd never be able to look such 
things in the **teeth**, as FM, Facsimile and 
Television.** 

—A Chief Engineer—4-22-47 
**As far back as / can remember in my 
"radio** life one eternal question mark has 
been before me^WHY DOES IT WORK THAT 
IVAY? Many seem Content to take another*s 
experience and word as Gospel, but all that did 
for me was to make me wonder the more. 
Truthfully, CREI opened man.v doors, and 
things which were beyond comprehension to 
me when / began my ^adio Electrician career 
in the CAA are now not ofdy acceptable with¬ 
out question but fully understood,** 

—A CAA Radio Electrician—4-28-47 


"The knowledge gained from study of the 
CREI course is valuable to me in my daily 
work. / expect to take a written examinatio^i 
sometimes this summer for jtrobational appoint¬ 
ment^ to the position of FCC Radio Engineer, 
and if / pass the exam as / hope to, consider¬ 
able credit will be dttc CREI training," 

—^A FCC Radio Inspector—4-29-47 


Mail Coupon Today For This 24 Page Free Booklet! 

If you have had professional or amateur radio experience and want to 
make more money, let us prove to you we can gwe you the trainitig you 
weed to qualify for a radio job. To help us intelliqently answer your 
inquiry — PLEASE STATE BRIEFLY YOUR BACKGROUND OF 
EXPERIENCE, EDUCATION AND PRESENT POSITION. 

VETERANS! crei training available under the **c. i. bill!” 

Capitol Radio Engineering Institute 

An Accredited Technical Institute 

OEPT RC-7 16TH AND PARK ROAD, N. W. WASHINGTON 10, D. C. 
Branch Offices: New York (7), 170 Broadway • San Francisco (2), 760 Market St. 

RAOIO-CRAFT for JULY, 



CAPITOL RADIO ENGINEERING INSTITUTE 

16th & Park Rd„ N. W,. I>ept llC•7.^Va8hinKton 10, D, C. 
Gentlemen: Please send me your free booklet, "CREJ 
Tramtnp for Your Better Job in RADIO-ELECTRONICS", 
together vnth full details of your home study training, 
/ am attaching a brief resume of my experience, education 
and present position. 

CHECK □ PRACTICAL RADIO ENGINEERING 
COURSE □ PRACTICAL TELEVISION ENGINEERING 
NAME._.... 


STREET 
CITY_ 


ZONE _ STA'TE 


Q I am entitled to training under the G,I. Bill. 


947 
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PEClAl VALUES . . . for immediate delivery! 

CONDENSERS 


yovt 

Co»t 

fAtO. - ^ ^, 

, .JoOOOil.* ’ 

..;. 4000Oil. .■■» *■« 

col.*00 0^1. 

.."• 400 011. 
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NEW BC 223 AX TRANSMITTER 


801 OicilFotof ond 801 Pow««r Ampli 8 «r». 2'46 Modulato^i and Speech 
Amplifier 4 Xtol EreqvcnCiei ond Matter OiCiliator on lelector iMtfch. 10 !0 
30 worn Output. Tone Voice or C.W. Mod. Ideal lor 80 m«t«r band. Comet 
with3coiltTU 17A 2000-3000 Kc. TU 16 3000-4500 Kc. lU 25 3500-5250 
Kc. filoch ^wrinkle cote. Includet 2 leporote cot«t tO ttore extra collt. Fre- 
qoencJet chorl ond tubet Included, packed In originol 
catet. lett crytfali at thh low price. Cot. 

No. MT.tOO... Shipping weight 125 Ibr. 


$2925 


49c 


i 


MICA CAPACITATOR 

.002 MFO 3000 VDC. 

Cot. No. RT-IOI... 

IF TRANSFORMER 

Mounted In aluminum thield can: 
1500 l(C, with au trim, 
mer, impedance coup. 
led type 

30 MC IF Trontformor 

In square aluminum 
con. silver ilug tuned 



PHOTO FLASH TUBE 

12,000.000 lumens light Output. 
Ignition coil included. . ^ 

10.000 FJaihei. Dio. $Q95 
grams turn, on request. O 


u ffiANSfORMER 

MINE DETECTOR 
$4995 

. 49.00 

* 00 . Np. c.i 2 _p., 

Wof.f Socfc.ii 4.5.4.7 , , 

Col. No. Wf.4_p„ , 00 , , . 

Alt t knobt Push nn j 

No. KP.I00 -p,OM °^ 


MODULATION 

TRANSFORMER 


1KW 

Shipping weight 52 Ibt. 


*14- 


TronsmiHeri Receiver 

plete povrer ^95 

,, 0 V—AC.Lettpo*®'▼ * 

fronstormer ond tvbet. 

Shipping 


tCA modulation trorssformer it contervotively rated at 550 Walt oudio to 
modviote thol new KW rig. Really rugged corutruction with protective 
flothover gopt, whkh ore odiustoble. Termkvsli and gaps ore mounted on 
o **Mycalex“ terminol board. The lomlnoliont thot moke up this Ironslormet 
ore ot high oudio quality ond ore exiremely thin, moking It imppstible tpr 
the core to "chatter or folk". 

Audio Wotts —550 Sec. )’1-450 Milt Sec. |2-80 Milt Turns 
Rotlo—PrI. Sec. FMil Frn Sec. /2.5il Pri Sec #2 Top 23.1. 

Impedortce Rotio—Frit Fl-1:1 Sec. Fri; Sec. f2-25i1 FrI; Sec. f2 1ap-d25)l ■ 

D<r Retlstonce—Pri,'135 ohmi Sect 112 ohmt; Sec. f2, 99 ohmi. _ _ _ 

Trontformen irhsulotion teiledi Frl. 8000V., Sec. |2.2000V. to the reif ol 

the colh ond core. Prlmory center tapped for Clou “ 8 ” moduloton. Secondary i2 wdl carry 80 Milt to modutote 
screens ol beam power or ureen grid tubes. Fiimory will motch ony Clast “‘B" tubes up to 10,000 ohms plote to 
plate, such os 810's, 75 T*i 4 8005'i, Zei20's. 203's, HY5lZ'i, 2irs. 813‘s, 828‘s, 805‘s. 2037‘i. 

Six# 9 '^* wide, 7'/i* deep, 7V4* high. Heovy chonnet iron mounting brockets. Weight opprox. 40 lbs. 



J|h.joj, .p.h„. „„ ’'0.25W. Cot. Na 

So<l.l. to. o<o.o lob... Col No. Al.to. 
Jocks PL 55^ PI 40 . 

Fowdered slug. 

I Meg. Shollcroti Aero_Oi.-. i. 

resiitors i iw. wound 


1.95 

49c 

19e 

t5« 

25c 

10c 

89c 


BC 654 

transmitter 
& receiver 

f-go-n.!,. 3400.5,00 

calibration every Jo 
—with crysfol oscilfotor checked 

every 200 RC. Power output 17 

$]495 

CHOKES 


butterfly 

Condensers 

OicOloto. 

.ood...-'. «<”“'« '''' 

s^95 

”»• %ol Vo'^iols 

, 1 .. to b. "dd 
"'•0<‘"‘i*'.rdoo.ko<>b 

urllh 358 a;> 
tube. Col No. 8C2. 


TUBES 

• TUBES ♦ 

TUBES 

813 

._f 5.45 

IT4 

3S4 

RK60 

1.25 

IS5 

IRS 

VT127 

2.95 

3Q4 

6SL7 

VR150 

.69 

6SN7 

6SA7 

829 

2.45 


872 

1.95 

^ * 

211_ 

1.45 


T^eoch 

654 

1.50 



656 

.95 

9004 

.65 




Sockets 


port e* 


95‘ 


— tor-.- 

• Commerdel oi* 
lines 

• Air ehorter 
plones 

• Yachts 

• Fishing vessels 

• Home rodios 

• Mom OP«rotori 

• Air freight 
Plones 


BRAND NEW SCR-269.F 
AUTOMATIC DIRECTION FINDER 

RADIO COMPASS 

$7 500 

COMPONENT parts # ^ 

she radio compass $C(t-269-F was designed to be the primory rodio navigotion compost I 
for the United Stoles Army ond Novy Air Forces. Conrtont reception is possible doy or 
night so thot fixes con olwoys be mode to estobiish the plorse't or ship's location. 

The oilmuth indicotor’is divided into 360 degrees ond is connected to the loop j 
onlersno, therefore moking il possible to navigate the ship in ony direction 01 preset on the 
dial. 

Ftoriing fixes is accomplished by seieCling two c» more stotions ond plotting these on 
the rsevigotion mop. The poir*! of intersection of these llnei.indicotes the location of the 
croft. 

This equipment Comes complete with 17 tubes superheterodyne receiver whkh is tunoble 
from 200-1750 KC in three bonds. A complete Instruction Lock for operation Ond mflin- 
tenonce occomponies this equipment. 


THOROARSON 
T48003 

No. FC-203. J 

»^o,d,„„ 4„, 

8 H» 175«.b»,.,c.,.,„. fC20J-„ ,» 

Tb«,-«,.„. ,7„, rC 103 - 3 ,. 

Thordorson 8NY 350 m l 4- «» -jyc 

F asOM choke. Cot. No. FC204^54 95 


SCR522, 100-134 MC II .b . -- 

'j;.ior $2995 


1 Radio CompOss Receiver 
6C-433-F 

1 Rodio Control Box 
BC-434 F 

1 Mosmting FI-21 3-A 
t Mounting FI-224-F. 


1 Loop LP-2I-F (Includes 
Dehydrotor) 

1 Cord CD-365-A 
1 Indicotor 1-81'F 
1 ReloySW-172 
1 Plug Pl-n2 
1 Plug PL'118 


1 Plug PL-122 
I Dehydrotor Hose, Fitting 
& (.lompi 10 foot 
lengths 

I Operating & Mointe- 
rsorsce. Hondbook 
Coupling MC-136 


1 Tsmtng Shoft MC>I24 
(300') 

1 Insulator IN-79 
1 Insuioior iN- 8 l 
1 Shaft Cosing ond Spline 
Drive 


1 Shafting F/mC-124. 
1300') 

5 Nut F/MC-124 
5 Spline F/MC'I24 
5 Sleeve F/mC- 124 
I Transformer C28 9AS' 
R 1 6 -T 


WRITE FOR 

TTM 

FREE BULIETin 

---- 1 

1 


Mich. Sales Add 
3 % Sales Tox 



RADIO COMPANY 

5249 GRAND RIVER * DETROIT 8, MICH. 


Minimum Order $2bOD 
F.O.B. Detroit 
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Rectifier Transformer 

IITV AC input, 62V output at 3.5A. 
Rectify and uae with tiller and 
rheostat to run your 12 and 24 volt 
equipment .$3.95 

"Cbmmum 

Has the Electronic Ei 

vatwas" 

luipment You) 

leed 

GN-45 Hood 

Generotars 

Plate & Fil Supply Output 

500VDC 140 ma and 6V 3A. 

8'x8"x6" . $4.95 

Selections From Our Huge Microwave Stock 

TUNING UNITS 


10 CM. PLUMBING 

Sand Load—Wave iruide section. App: 23^' 

hijfh with coolinK lins (Dummy Ant.k.$35.00 
Wave Guide to Coa.x, with flance Gold 

l>Iate<i 10 CM . 25.00 

Standing Wave Detector, rigid co.ax 

68 ohni. 5.00 

Coax rotBr> joint, with mounling pJuto 8.00 
Wave guide (16 ft. lengths) per foot 

10 CM^. 2.O0 

Heavy Flange for mounting wave guide 2.00 

3 CM PLUMBING 

Wave guide 90® bend E Plane, 18"’ long. .S t.OO 
Wave guide, 18" long S curve, cover t.** 

choke . 3.50 

Rotary coupler, wave guide in and out. 

choke to choke . 6.00 

Duplexer section using 1B2I . 10.00 

Wave guide 6 ft. length, per ft. 1.95 

SEND FOR OUR NEW 


1.25 CM. PLUMBING 

TT section choke to cover ..$ 4.50 

Flexible section choke to Cover . 3.00 

Mitered elbow and S section cover to choke 3.50 

MICROWAVE TEST PARTS 

Special— 3 cm. vernier drive dial, and 
resonant cavity .MaCgtiire Wavemeter 

n539TFX. 2IGA .$20.00 

4 inch directional coupler, 20Db drop 3 Cm 

-^in and out. coax probe . 5.50 

8" long directional coupler, CU-90/UP- 

20Dt drop has short right angle (10 cm) 5.50 
1-222A Signal Generator~8-15 MC and 
150-200MC 5 MC crystal osc. forcalibra- 
tion power input 115 volts. 60 cycles AC 47.50 
W .K. Signal Generator 1-138 A (10 cm) 
indicator is a 0 to 200 microamnieter. 

Value $100. Our price...7,5.00 

MICROWAVE FLYER 


SO RADAR 

10 CM SURFACE SEARCH RADAR SETS 
80-9 new with spares—complete installatious. 
SO-13 used, in excellent condition. 

WRITE FOR PRICE AND DETAILS 


RADAR UNITS 

SN Radar, complete, very compact, 

Portable, new .$650.00 

RC 118 IFF, includes trans. rec. BC1267 
and pwr, unit RA105-A. Operation: 

117v/60c—167 to 187 MC. 47.50 

SA RADAR, PPI Unit, from SA-2 Radar 

KCA 7 in scope . 165.00 

SO RADAR Complete Console, GE. B. 

PPI, or A. Presentation . 250.00 

SLa ppi console, WE Radar, good cond. 225.00 
AN/APG-.5 Trans,-rcc. 2500MC Range 

radar uses lighthouse tubes . 100.00 

SCR 518 RADAR ALTIMETER—20000 
ft. range 3" calibrated settle. 316MC, 

complete installation. New . 279.00 

RANGE UNIT SCR268 Radar. 

115v/60v . 15.00 


MAGNETRONS 

.3131 (1 cm) Magnetron 

$20.00 

3131 Fil. Transformer 
$6.50 

132 (JAN) 10 cm. 

300 Kw peak jiulso 
liste-l $200. OUR 

PRICE .$25.00 

720^HV MAGNETRON 

W.E.$25.00 

ELE(rrRO - MAGNET 

for 720-BY-$13.50 

QK69. tlKOO. 0K61, 

QK62. Pkgd. Mag¬ 
netrons 10 cm Bund 



$45.00 each 


Magnets for Magnetrons......$12.00 

KLYSTRON oscillator tubes 2K26/723 ab 
designed for 3 cm operation. New. With 
complete data. Listed at $38.00. re¬ 
duced to . 7.75 

McNally Klystron 7n7B (10 CM) with 

cavity. . 15.00 

Tunable Cavity for 707B .. 3.SO 

Thermistor Beads (D-170396). for use with 
UHF and MicroWave l‘k]uj))nietit 1 List 
$7.00). In sci>arate sealed containers .95 

Thermistor Huttons D 168391 . .9.5 

Magnet for 3 centimeter magnetrons, in¬ 
corporating a magnetron stabilizer cav¬ 
ity. Cinaudagraph Type UC 210 . 22.50 

WE. Converter BC 437A . 19.00 

Parabolic Reflector—Ribbed—For opera¬ 
tion in 3000-4000 MC Range. Mado by 
Bndd, Has Mounting Neck. New . . 85,00 

Dipole—Can be used with above . 5.00 


DIRECTION FINDER 

Detigned for .Marine Use 

Navy DP12. covers broadcast and 
marme frequency bands, 100-1500 
UC. Complete installation with ac¬ 
cessories and spares. Operation: 

116V AC or battery pack. Loop 
can be operated remotely.$195.00 


H. V. TRANSFORMERS 


■I 


AMERTRAN PLATE 
TRANSFORMER. 115 v 
60-cycle primary. 6200 
volt-cl-700 mil secondary. 

ir'xll’xlO”. $39,95 


.\MEKTRAN CHOKE—RMS test 15KV. 

1 H. .8 amp. DC, DC resistance 7.5 ohms $8.95 


Power and Filament 

All Primaries: II7V 60 Cycles 
Secondaries 

If6081—lOOOV CT and 8800V CT at 250 
ma. an<l 6.3V at 1.5A 
.r51I4—1500V CT at 200ma and 5V at A 
-5051—9x0V at (50ma—$4.95. Per pair 

irr» 109—6180V at 200ma . 

-5057—6..3 CT lA. 5V CT 3A. 5V CT 3A 
:t&104—6.3V at lA. 6.3V at lA. 6.3V 


$6.9.5 

8.95 

9.00 

11.75 

2.75 


at lA . 

3:5126—5V CT 3 5V CT 3.A. 5V 

at 6.\ . 

CT 

2.13 

3.25 

CHOKES 


3.5hy, 125ma. 1780V test . 


$1.45 

Dual: 7liy, 7r>ma. llliy 60mu, 1780V 
Very conservatively rated 

test 

1.95 


Sonar Sound Defection Unit! 


Ideal for detect ln« unclcr- 
witter sounds, sitrli ih tlsh 
sM'laituint; In schools, with¬ 
in ji 1", mile .nca. r.slnj? 
a ilochtdlc salt crystal, 
which is ahout 1000 times 
more sonslilrc tlun quartz. 
n.s tin* aotlr<» unit the 
sound is transndtlpd up a 
60 n. Icnitth of Ciihlf It 
I, ctiriudftely >ncl«>sp.| In a 
.solid ruhlur whose 

plnsiiMl sizt» Is; ItiK*'"!- 
X Tills tic 

Icftur wji orl>!ln,il]y ttsed 
in harbor Ucf*'n«c, roitpt«*d 
to jti audio atatdltlcr. this 
can lie found to have ni.iny 
cultmhie applications. 

A k tor sD-1 . 



$6.95 


Similar to above but 3 times btneer an«l 
with more crystal?* for greater sensi¬ 
tivity. Model JR..$12.30 


HEADPHONES 

8.ih)i) ohms 1 in peel m n't'. ctniipIcLe 
with 6 fl. cord. plug, dciach 
itilc cushions. Ir.ulicr head 

hind. Ur-itid new. SI.95 

Used, iti Kood condition 1.00 



Ideal for EeCO. 



!• rom BC191 and 376 Cotitains cotU, 
chokes, dials, cx^ndensers; send your 
fre<(ucncies . $2.75 


TRANSMITTER BC 375 

Air CorpB version of the famous BC-191. 

Usetl: Supplied with one tuning unit, 
meters, coils, condensers, etc. Special $9.95 


RECEIVERS 

NEW ARC-S 
SUPERHETS $6.00 

Tuljes (included) 3- 
12SK7; 1-12K8; 1- 
12SH7 : 1-12AG. Ranges 
I Specify freq. desired) 

1500-3000 Kc; 3-6 Me: 

6-9.1 Me. Power; 24-28 
VDC for only, new $6.00 
Extra—To Go With 
ARC-5 Dynamotor $1.95 

Cofitrol Box.$1.00 

Control <lrivt» cables .... 1.50 

Single mounting rack . 1.00 

Double mounting rack .. 1.65 

Shock mounts .95 

All parts interchangeable with SCR-274-N 



RCA 12-TUBE SUPERHET 

Frequency: 100 to 15II0KC. Used but in 
excellent condition. Power supply 115V 
AC 24" L X 18" W X 13" H .$29.95 


That Condenser You Need 

on Typr* 


.85 

1 

8-81 

. 1-1 

1 

10 

1 

.1 

A 

10 

1 

.4 

4 

1 

1 

1 

.2.5 
10 10 


mf 300 vde .. 

nif 300 rdc . 

mf 30i) vdc .. 

mf 400 rdo . 

mf OOO vdc . 

mf .'*00 vdc O.E. 

mf S.’iO vde . 

mf 600 vdc . 

mf 600 vilc . 

tnf 600 viic . 

mf 650 vdc . 

mf 7000 vde G.E. Try. 

nif 600 <^dc . 

mt 600 T«Ic . 

nif 600 rdc 

mf 1000 Vile . 

mf 1000 vde . 

mf lOOO vdc 

mf 1000 vdc . 

nif 1000 vdc . 

riif l.-iOO vdc . 

mf 1500 vdc 

mf 660 ac/1000 . 

mf 1500 v,lc . 

mf 2000 vde . 

mf 3000 vdc . 

mf 7500 vdp . 

mf 20.000 vdc . 

•10 mf Synchro cap 0flv/60e 


SANGAMO CAPACITORS 


' 3 .006 lOKV 
0001. lOKV _ 


$17.50 

15.30 


We have a wide selectinn of |20 watt resistors. 
Send yaur requirements. 


ALL MERCHANDISE GUARANTEED. MAIL ORDERS PROMPTLY FILLED. ALL PRICES F.O B 
NEW YORK CITY. SEND MONEY ORDER OR CHECK. SHIPPING CHARGES SENT CO.D.’ 

SEND FOR FLYER 

COMMUNICATIONS 
EQUIPMENT CO. 

131.C Liberty St.. WH 4-7658, New York City 7, N. Y. 
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Xr AJcxaiiclcT GTahain Bell could look 
at the microwave antcuna in the illus¬ 
tration, how quickly his mind would 
go back to his own experiments, 67 
years ago! 

I'or in 1880 the inventor of the tele¬ 
phone had another new idea. Speech 
could be carried by electric wires, as 
Bell had demonstrated to tlic world 
Could it be carried also by a light beam? 

He got togctlicr apparatus—a tele¬ 
phone transmitter, a parabolic reflec¬ 
tor, a selenium cell connected to hand¬ 
phones— and *Mhrcw” a voice across 


several hundred yards by waves of vis¬ 
ible light, electromagnetic waves of 
high frequency. 

BclKs early experiment with the par¬ 
abolic antenna and the use of light 
beams as carriers was for many years 
only a scientific novelty. Ilis idea was 
far ahead of its time. 

Sixty years later communication by 
means of a beam of radiation was 
achieved in a new form —beamed 


BELL TELEPHONE L 


microwave radio. It was developed by 
Bell Telcplionc Laboratories for mili¬ 
tary communication and found impor¬ 
tant use in the European theater. In 
the Bell System it is giving scrv'icc be¬ 
tween places on the mainland and 
nearby islands and soon sucli beams 
will be put to work in the radio relay. 

In retrospect, Bell’s experiment illus¬ 
trates once again the inquiring spint 
of the Bell System, 


ABOR ATORIES 



EXPLORING AND INVENTING, DEVISING AND PERFECTING FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE 
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"BRAND" 


vs. "ORPHAN” RADIOS 


Zhe Zrend of Price Structure in Radio Keceivers 

-----By HUGO GERNSBACK 


I N the postwar readjustment period through which 
the country is imw passing the radio industry is 
caught in tlie same predicament as are all other 
major industries in the United States, 

Due to the high price scales engendered by World 
War H in the period between 1941 and 1945, the 
cost of commodities has practically doubled in the 
United States. 

The inheritance of the war price structure is still 
with us and it will take considerable readjustment 
before a lower price trend can again be achieved. 

In the meanwhile, the many strikes which have up¬ 
set the economy of the country have taken their toll 
with the result timt earning power has been curtailed 
while the savings of the workers have approached 
the vanishing point. The consequent result is that 
the pure}]using power of a large cross section of the 
country has been seriously impaired. The high prices 
on almost all commodities make it impossible for the 
greater proportion of the population to buy the mer¬ 
chandise which it needs, simply because the spiraling 
price structure outruns the earning power of most of 
the population today. 

As in previous periods of inflated prices, the increas¬ 
ing resistance of the buying public has reached its 
zenith, so that only necessities are bought now. This 
resistance will continue until the adjustment period has 
run its course. 

It would also seem that for the time being general 
wage increases have largely ceased. We will probably 
soon see stabilization of wages and income of the great¬ 
er percentage of the population in this country, and a 
downward adjustment of our price economy, thus mak¬ 
ing further immediate wage increases unnecessary. 
All of this is not new—it has been said time and 
again by many economists in the country—and it would 
seem reasonable to expect a slow downward trend 
of prices from now on. There may be exceptions in 
certain luxury and allied industries, but the main in¬ 
dustries know now that the public will not come back 
into the market to buy merchandise on a large scale 
until it is priced within the reach of the majority in 
this country. 

The radio industry is in no different position than 
other major industries and the buying resistance of 
the public necessarily includes radio as well. 

The radio industry, too, is in the unhappy position 
where their cost of raw materials, parts, etc., and 
their wage cost is at an all-time high, making it at the 
moment almost impossible to reduce prices without 
bankrupting many firms. All materials, parts—with 
practically no exceptions—that go into the making of 
radio sets are at present—or have been until very re¬ 
cently—at their peak. The same is true of wages, cou¬ 
pled with the fact that the daily output of the workers 
nowadays is generally below what was par before the 
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war—thereby distorting and aggravating the condition 
still more. 

The radio industry is further bedeviled hy the ad¬ 
ditional fact that many of the newer and smaller firms 
could not withstand the buying resistance of the pub¬ 
lic and had to throw upon the market, in some of our 
large centers, a certain amount of distress merchan¬ 
dise. This aggravated the picture because when large 
advertisements appeared in the newspapers offering 
radio sets and other radio merchandise at greatly 
reduced prices, the public jumped to the conclusion 
that all reputable set makers would have to follow 
suit and reduce their prices drastically, too. This, 
however, did not prove to be the case, because many 
of the responsible old line manufacturers prefer to 
fill warehouses with radio receivers rather than see 
them sacrificed below their cost. 

That the large radio set manufacturers mean what 
they say, and that they do not contemplate immediate 
large scale price cuts, is best reflected in a statement 
from one ^of the foremost radio manufacturers, who 
issued the following statement just as we go to press: 

**Although no price changes are contemplated at this 
time, should any downward revisions in price occur, 
the trade is guaranteed to-be rebated for the difference 
between old and such new prices as may be established!* 

According to this manufacturer, the guarantee cov¬ 
ers inventory purchased (by dealers ) between the 
dates of April 16, 1947, and December 31. 1947. 

Dealers and radio .stores in many U. S. centers, it 
appears, have recently refused to buy standard brand 
radio receivers because they were afraid to stock up 
on leading brand radios which they felt would soon be 
offered at reduced prices. 

It is necessary, however, for the dealer and store¬ 
keeper to stay in business, therefore he must buy some 
merchandise that he can turn over quickly. So we now 
have again—as even before the war—the spectacle of 
a number of ‘*no-name” brands, that is, unknown ra¬ 
dios which are flooding the market in earnest. Such 
receivers are often advertised for less than one-half 
of the price of established makes of similar sets. That 
does not mean that they compare in quality or perform- 
ance with standard brands. Often many of these un¬ 
known receivers are thrown together by so-called “bed¬ 
room manufacturers,” of whom there are many hun¬ 
dreds in this country. 

These firms buy war surplus and other odd parts 
wherever they can be found at a price. The cabinets 
usually are of unseasoned, poor-grade wood and will 
not stand up for long, nor will the sets themselves. 
There is very little real factory inspection or testing 
and as the parts are not uniform and often include dis¬ 
cards and “seconds,” the receivers themselves are no 
bargain no matter at what i)rice they are offered, 
(Continued on page 71) 
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RADAR has been recognized by the 
Civilian Aeronautics Administration, it 
was revealed last month. In a move 
which came as a distinct surprise even 
to its own field personnel, the Adminis¬ 
tration abandoned its previous policy 
of considering ground-controlled ap¬ 
proach (GCA) radar as a purely “sup¬ 
plementary aid in bringing aircraft 
safely to earth under instrument-weath¬ 
er flying conditions and issued instruc¬ 
tions that it may be used as a primary 
airport-approach system. 

This step reverses the CAA^s stead¬ 
fast earlier assertion that its new GCA 
installations at La Guardia Field, 
Washington and Chicago would be util¬ 
ized only to monitor aircraft let-downs 
through soupy weather on the CAA- 
sponsored runway localizer and glide- 
path radio beams of the instrument 
landing systems (ILS) already installed 
at dozens of air terminals throughout 
the country, 

TWO AND ONE-HALF WATTS is 

the power of an FM broadcast transmit¬ 
ter installed last month at Syracuse 
University. Proposed, designed and in¬ 
stalled by General Electric Co, as a suit¬ 
able unit for intra-mural broadcasting, 
it was the object of a special visit of the 
FCC. The Commissioners are very much 
interested in the possibilities of low- 
wattage university and school FM 
transmitters. 

The establishment of such stations 
on a wide scale would encourage adult 
as well as student educational programs 
and at the same time help train thou¬ 
sands of students to help meet the de¬ 
mand developing for commercial FM 
station personnel. With this low-pow¬ 
ered equipment designed to assist edu¬ 
cational institutions with limited bud¬ 
gets, it will be possible for many schools 
to get on the air quickly, G-E officials 
believe, 

lender average conditions, the range 
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Items Interesting to 



from the antenna point of the transmit¬ 
ter provides an excellent signal in all 
parts of the campus and surrounding 
student living centers, 

FM broadcast stations would continue 
and extend the present system of “col¬ 
lege broadcasting^’ now^ carried on at 
several universities with carrier current 
sent over electric light lines, or in some 
instances, over heating-pipe systems, 

TELECOMMUNICATIONS propos¬ 
als by the United States delegation to 
the International Telecommunications 
Confei-ence now meeting at Atlantic 
City, New Jersey, include a Central Fre¬ 
quency Registration Board and perma¬ 
nent International Radio Consulting 
Committee. A third proposal is that 
emergency administrative radio confer¬ 
ences be called from time to time to deal 
with problems requiring immediate so¬ 
lution. 

The Atlantic City conference, which 
opened May 12, has the important work 
of revising the Cairo Radio Regula¬ 
tions, which have guided international 
radio since 1938. Fifty-nine nations and 
8 international organizations were rep¬ 
resented by more than 700 delegates at 
the opening session, 

SUPERSONIC LAUNDRIES may be 

the next development in the applica¬ 
tion of this branch of electronics to in¬ 
dustry, The possibility of using super- 
son ics to wash clothes was revealed last 
month by Sir Edward Appleton, radar 
pioneer and secretary of the British De¬ 
partment of Scientific and Industrial 
Research. 

Sir Edw’ard ex¬ 
plained that dirt is 
held to fabric by 
electrical attrac¬ 
tion, Soap and oth¬ 
er solutions, called 
detergents, are now 
used to break this 
electric bond. 

If current re¬ 
search is success¬ 
ful, sound waves 
may do part of the 
job in the future. 
Supersonic vibra¬ 
tions are being 
used to shake out 
the dirt particles 
from clothes, Sound 
waves would also 
emulsify the dirt 
in the cleaning so¬ 
lution to keep it 
from getting back 
on the clothes. 


The 2 */ 2 -wett transmit¬ 
ter used to broadcast 
to the student body of 
Syracuse University. 


The idea of using sound waves to 
shake dirt off fabrics was developed 
from the wartime Asdic submarine de¬ 
tector. j 

COMMUNICATIONS EXPAN¬ 
SION in the vehicular field is so great 
as to require a special FCC hearing, 
\^hich has been set for September 8. 

The common carrier type of mobile 
service is expanding at “a very rapid” 
rate, according to the FCC, Common 
carrier highway service is proposed for 
79 cities on the mainland of the United 
States and 2 in Hawaii, More than 
3.000 mobile units have been authorized 
in this class. These, together with asso¬ 
ciated fixed stations, represent an in¬ 
vestment of $4,500,000, 

Urban automobile units have been 
authorized to the number of 5,600 mo¬ 
bile units. The total investment in this 
field is estimated at about $6,000,000, 
Expansion is delayed only by the inabil¬ 
ity of radio manufacturers to furnish 
the equipment as rapidly as desired. 

The telephone companies propose 
service which will extend wire tele¬ 
phone communication to and from land, 
sea or air vehicles. Three types of com¬ 
mon carrier service are in prospect: 
communication between any regular tel¬ 
ephone and any mobile unit; special 
two-way dispatch service between a cen¬ 
tral office and specified mobile units; 
and a one-way signalling service to mo¬ 
bile units. 

RADIO LISTENERS want high fideli¬ 
ty, Dr, Harry F. Olson, head of the 
acoustics research laboratory, RCA Lab¬ 
oratories, reported last month. Recent 
surveys have shown that persons listen¬ 
ing to music reproduced through stand¬ 
ard amplifiers and loudspeakers have 
not expressed preference for full-range 
fidelity. Therefore certain engineers 
hold that full-fidelity is unnecessary 
and merely adds to cost of amplifier 
equipment. Others hold that the re¬ 
sults were not due to a preference for 
restricted-range music, but to imperfec¬ 
tions in reproduction which were re¬ 
duced with reduction of audio frequency 
range. 

Dr, Olson made his tests with a live 
orchestra, eliminating all factors which 
could be introduced by amplifiers or 
speakers. Tests showed that 75 percent 
of listeners between 30 and 40 years of 
age preferred full frequency range. 
Among listeners between 14 and 20, only 
59 percent expressed an appreciation 
for the unrestricted tonal range in this 
classification of music, 

“The listeners in the latter age 
group,” Dr, Olson stated, “are probably 
influenced by listening to radios, phono¬ 
graphs and juke boxes rather than or¬ 
chestras and are, therefore, conditioned 
to a restricted frequency range,” 


18 


RADIO-CRAFT for JULY. J947 


I 










MONTHLY REVIEW—I 

the Radio Technician^ -' 


Radio Items of the Month 

Smallest 3-way portable is claimed by 
Sentinel, who offer a 4 x 4 x 8-inch mod¬ 
el. The little set is a regular 5-tuber and 
its performance is comparable to that 
of larger radios, according to the manu¬ 
facturer. 

Radio life-saving is not all confined to 
the distress frequencies, says Arthur 
Magee, New Jersey commissioner of 
motor vehicles. The 15-minute Ijroad- 
cast series, Highways to Safety, re¬ 
leased by NBC, coincided with the low¬ 
est fatal accident record for 14 years. 
The radio broadcast ‘‘has undoubtedly 
contributed materially to this record/* 
says Mr. Magee, 

David Sarnoff, president of the Radio 
Corporation > of America, was elected 
president of the Army Signal Associa¬ 
tion at its recent Fort Monmouth con¬ 
vention. 

Milk and beer are now being pasteur¬ 
ized by a continuous radio heating proc¬ 
ess, Milk treated electronically, says 
George Brown, RCA electionic heating 
authority, keeps longer than ordinary 
pasteurized milk, 

Russia plans to put 28 new and pow¬ 
erful radio stations into operation by 
1960, the Soviet Communications Min¬ 
ister reported last month. He announced 
that Russia is now broadcasting in 30 
foreign languages, as well as 70 lan¬ 
guages used by native inhabitants of tho 
Soviet Union, 

Overproduction of small table models 
and erratic parts production have been 
the cause of dealers’ and manufacturers* 
greatest difficulties, delegates and vis¬ 
itors at the recent Radio Parts Show 
were told. 

Estimates of FM receiver production 
for 1947 were revised downward last 
month by the RMA, Earlier estimates of 
2,500,000 for the year were cut to “be¬ 
tween a minimum of 1,800,000 and a 
maximum of 2,100,000 receivers/* 

Columbia’s color television research is 
being “drastically curtailed*’ according 
to company officials. The company will 
concentrate its efforts for the time be¬ 
ing on actuality broadcasts such as 
sports and special events. 

Heavy water, used in atomic research, 
and so important a short time ago that 
military expeditions were organized to 
destroy places where it was piepared, 
can now be bought by research workers 
from the Atomic Energy Commission 
for $15 an ounce—less than the price of 
high-class pjirfuine. 

GEORGE P. ADAIR resigned last 
month as chief engineer of the FCC, 
after an association with the Commis¬ 
sion which goes back to 1931. He will 
opon offices as a radio engineering con¬ 
sultant. 
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Accepting his resignation with re¬ 
gret, the FCC announced the appoint¬ 
ment of George Sterling, wartime head 
of the Commission’s radio intelligence 
division, as Mr, Adair’s successor. 

SIGNAL STORAGE used during the 
war l»y the Germans enabled them to 
transmit a dozen or more mes.sages in 
a fraction of a second, the U. S. Depart¬ 
ment of Commerce reported last month. 

Submarines in dangerous waters 
would surface and send all their mes¬ 
sages almost instantaneously, cutting 
down the possibility of being intercept¬ 
ed and located by Allied search equip¬ 
ment. The signals were received, ampli¬ 
fied and projected on the screen of a 
cathode-ray tube of such persistence 
that ihe signals could be stored for 
three weeks, if necessary. Thus the re¬ 
ceiving operator could decode them at 
his convenience. 

The cathode-ray tube beam in this 
equipment scans a plate covered with a 
layer of microscopic quartz particles 
embedde<l in a photoelectric base. The 
particles of quartz hold a charge which 
varies with the intensity of the scan¬ 
ning beam. To transcribe the stored rec¬ 
ord, a beam of “black light’’ (either in¬ 
fra-red or ultra-violet, to avoid visible 
interference) is directed at the photo¬ 
electric plate, each point of which emits 
electrons in proportion to the charge at 
that point. 

An electromagnetic lens focuses the 
streams of electrons on a fluorescent 
screen. The screen produces a visible 
image, which will last for 15 minutes, 
provided the plate continues to receive 
ultra-violet or infra-red light. However, 
the image can be wiped off the screen at 
any time by turning the light off and 
scanning the plate with an electron 
beam of uniform intensity, 

PRICE CUTS on radio receivers have 
been announced by two leading com¬ 
panies. Emerson has announced reduc¬ 
tions ranging from $3 to $20 on 9 table 
radio and radio-phonograph combina¬ 
tions. Admiral has slashed prices from 
20 to 25 percent on its new 1947 line 
of receivers. 

The trend was also noted by Majestic 
Brands, Inc,, in a message to dealers 
which assured them that they would be 
rebated should the prices be reduced on 
any Majestic models authorized or es¬ 
tablished by the company or by Majestic 
Radio and Television Corporation. 

In other quarters denials that radio 
prices are headed lower were heard, 
though it is generally admitted that 
prices may fall on the present stock of 
small table radios, which were produced 
in large quantities in 1946, Console mod¬ 
els are largely unaffected by the price 
cuts, which have hit most directly on 
table and portable models, 
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t^AJOR GENERAL H. C. INGLES, 

who served as Chief Signal Officer of 
the United States Army from July, 
1943, to March, 1947, has been elected 
President and a Director of RCA In¬ 
stitutes, Inc,, it was announced last 
month by David Sarnoff, President of 
the Radio Corporation of America. 

As Chief Signal Officer, General In¬ 
gles was responsible for the Army’s 
worUI-wide communication system, the 
enormous supply program of communi¬ 
cation and electronic equipment for the 
Army, as well as the Signal Corps’ re¬ 
search and development progiam. 

Hi.s achievements in these fields of 
military activity are revealed in the ci¬ 
tation accompanying the award of the 
Oak Leaf Cluster. 



The citation reads, in part: 

“Technological advancements made 
under his direction included the appli¬ 
cation of communications equipment in 
the field of psycliological warfare, the 
development of ra<iar to a degree which 
made it one of the most formidable of 
weapons, the use of radio relay systems 
for bridging inaccessible terrain, the use 
of panoramic reception for visual mon¬ 
itoring over wide frequency spectrums, 
the adoption and extensive use of tele¬ 
typewriter and radiophoto transmission 
equipment and the use of highly secret 
cryptographic systems.” 

PRODUCTION of FM-AM receivers 
rose notably in the first part of the 
second quarter of 1947, the Radio Manu¬ 
facturers stated last month. 

The April output of FM-AM receiv¬ 
ers was 47 percent over tliat of March, 
and production of all types of receivers 
in April was higher than during the 
first quarter of the year. 

Estimated April production of all 
types of receivers by Association mem¬ 
bers was 1,548,540, comparer! to 1,337.- 
269 in Marcli. Total for the 5 weeks 
from Maich 31 to May 2 was 1,759,723, 
the highest 5-week production in all the 
history of radio. 

Television receiver production for 
April was 7,886, an increase of 1,247 
over the figures for March. 
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This receiver embodies a new and rarely- 
used principle in its method of detection# 




By W. T. CONNATSER 

y ou will enjoy building and be 
proud to own this 4-tube super¬ 
heterodyne a.c.-d,c. broadcast re¬ 
ceiver. A minimum of other parts 
are nece.ssary for its construction, and 
the total cost should not be too high. Or 
an existing set may be readily modified 
to include the excellent second detector 
feature of this set. 

The set is built around the demodula¬ 
tor (second detector) circuit invented 


of illustration, and the hookup and func¬ 
tions of the 7E7 and directly related 
components are explained in some de¬ 
tail. 

Obviously the 6A8 converter, the 
6K7 i.f, amplifier, and the beam-power 
amplifier and B-voltage rectifier may 
be replaced by any combination of tubes 
that will serve the purposes. As to the 
7E7, it may be replaced by any triode 
or pentode with the necessary diodes. 
The inventor of this detector circuit ex¬ 
presses a preference for a medium-mu 
ti iode of the 6SK7 type. 



C8/.000?b C-2/-0003 t/X)/'50v 


220 pQ 


32L7 

Jf-l. 


6k7 


eAS 




t'7V AC 




hTO N«6’32L7 


The queer-looking defector circuit is explained by the coil L5« - 

by FrederickC.Everett (Pat, 2,361,616), In the set here shown a high-imped- 
This patent was reviewed by Radio- ance-primary antenna coil LI is used, 
('RAFT in the March, 1945, issue. which permits the use of almost any 

A complete set is here shown by way length of antenna. Of course a single 


coil or a loop may be of use instead. 

The oscillator coil L2 is standard for 
the 6A8 type tube, and is for 456 kc. 
The padding condenser C4 generally 
will be about 350 ppf for a 456 kc i.f. It 
is best to use an adjustable padding 
condenser. The tuning condenser C2 is 
a 360-uMf, 2-gang unit. 

The hookup of the 32L7 beam-power 
amplifier and B-voltage rectifier is con¬ 
ventional for this tube. 

Negative bias for the 6A8, 6K7, and 
7E7 tubes is obtained from the oscil¬ 
lator grid of the 6A8 tube (pin 5), This 
negative voltage is dropped through R2 
to bias the 7E7 tube, and is further 
<lropped through R4 to the a,v,c, circuit 
to bias the 6A8 and 6K7 tubes. 

The a,v,c, circuit is made up of R7 
and R8. and C6 and C7, and is of su¬ 
perior type. This network maintains 
volume level as between stations of 
varying power, and is designed to filter 
out all pulsating currents that might 
prevent good reception. Furthermore, 
it effectively isolates the 6A8 and 6K7 
lubes from the 7E7 tube. 

The resistors RIO and Rll in the 
plate and screen-grid circuits of the 7E7 
tube, because of the low B-supply 
available in this set, must be the low¬ 
est values that will not short-circuit the 
audio signal or adversely affect the 
tonal quality of reception when the re¬ 
flex feature of the set is used. When no 
reflex is to be used at all, then the plate 
of the 7E7 tube is connected directly 
to the B-plus supply and by-passed to 
ground by a large condenser, and an 
appropriate resistor and by-pass con- 
(Coyxiinxied on page 66) 
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R adio control is coming: shar?)- 
ly into the public eye. We hear 
much in the press of radio-con¬ 
trolled airplanes, as at Bikini. 
Directed by radio at a distance of sev¬ 
eral miles, they were able to penetrate 
the radioactive clouds created by the 
explosion and furnish important photo¬ 
graphs of yet little-known phenomena. 

The factories in which the atom 
bombs were built also used electronic 
remote controls which permitted oper¬ 
ating dangerously radioactive equip¬ 
ment from a distance of several hun¬ 
dred meters. 

During the war of 1939-1945, remote- 
controlled radio tanks and planes ap¬ 
peared in action. Pocket tanks used by 
the Germans at Anzio served as mobile 
mines and moved at a speed of more 
than 15 miles per hour. Radio-controlled 
planes and rockets were used by both 
sides in the latter stages of the war. 

Finally, the Americans developed jet- 
propelled aerial torpedoes. These were 
released from airplanes, whose occu¬ 
pants could direct them to their target 
by modifying their trajectory with 
radio-controlled rudders. 

Already in France certain labora¬ 
tories are studying pilot models of re¬ 
mote-controlled vehicles and planes, and 
several amateurs have constructed mod¬ 
els of boats, gliders, and automobiles 
which are controlled by radio. 

A photograph shows a radio-guided 
automobile built i)y a 28-year-ol(l French 
constructor, M. Roveyaz. Of reduced 
dimensions, it can be driven in any de¬ 
sired direction, at a speed which can be 
controlled remotely by the operator 
with the radio transmitter shown in 
the photo on ))age 74. 

This development is all the more inter¬ 
esting because of the small size of the 
model. The reader will understand that 
the difficulties increase in inverse ratio 
to the size and weight. With such an 
automobile, weighing 5li> pounds and 
measuring 20 inches, it is hardly possi¬ 
ble to send it out to the country to for¬ 
age for food, while the owner, defying 
the thunders of the Minister of Sup¬ 
plies, remains comfortably seated in an 
armchair, and controls the speed and 
direction of his machine by pushing sev¬ 
eral buttons on the small box! But any¬ 
thing that is possible for a model of re¬ 
duced dimensions is an assured fact for 
an automobile of normal dimensions, ex¬ 
cept of course the question of visibility. 
This makes it necessary to perform all 
maneuvers within the field of vision (up 
to GOO meters in our case) and often 
makes it preferable to employ a model 
of a ship maneuvering on a large body 
of water (or the edge of the sea) or 
a remote-controlled plane. There can be 
no question of installing a televisor on a 
small model. 


ConslTucf-ion of the model 


Before studying M. Roveyaz' model, 
let us remember the exact definition of 
remote control. It is putting into opera¬ 
tion at a distance, at the will of the 
operator, electrical apparatus, without 
having recourse to wire. 

Thi ftausfuitfet woiks on a wave Model automobile chassis used by M. Roveyaz, with the receiver which controls its operation. 


By SIMON COUDRIER 


length between 4 and G meters. Experi¬ 
ence has shown that medium power (be¬ 
tween 15 and 30 watts) is sufficient for 
reliable radio control up to a distance 
of at least two miles. 

The oscillator section is of the classic 
type. Fig. 1 is the schematic. It uses 
two GLG’s, as oscillator and power ani- 
j)lifier, the transformer TR permitting 
connection of a modulator. Construction 
of this equipment presents no difficulty, 
l)ut it demands material of the highest 
quality. 


Another system employed by M. 
Roveyaz consists in using a 1-tube trans¬ 
mitter, operating on different fre¬ 
quencies, spaced several centimeters 
apart, and modulated by applying an 
audio-frequency signal to the grid. Each 
wave length then corresponds to the 
control of olfk operation. 

The skilled constructor no doubt will 
have his own ideas as to the coils and 
capacitors, but the following may serve 
as a guide. 

LI—G turns No. 14 wiie on 1-inch 


Control is effected at X by a system 
which, by contactor, key, or automatic 
telephone dial, gives a signal whose dur¬ 
ation is more or less variable, depend- 
ing on the operation to be performed. 


form spaced to occupy % inch. Cathode 
tap lU turns from ground end. 

L2—5 turns No. 14 wire on 1-inch 
form spaced to occupy IV* inch. Air- 
wound. (Continued on page 74) 
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Fig. I—Transmitter used for control by varying signal length. Modulator connects at YY. 
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Television Over 
A Light Beam 

Light offers several advantages for 
directional television and radio relays 


The transmitting end. 
Equipment is mounted 
in a parabolic ref1ec> 
tor, like that of the re¬ 
ceiving unit, which is 
shown on the cover. 


T he history of radio communication 
is a history of ever-higher com¬ 
munication frequencies. The recent¬ 
ly announced color television serv¬ 
ice, for instance, will work in a band 
near 600 megacycles. But the apparatus 
pictui^ on our cover operates at 600 
million megacycles! Yes, the only possi¬ 
ble explanation is, of course, that these 
ultima-frequency waves are ordinary 
light! 

Light offers several advantages for 
short-distance relaying of television 
programs, and possibly for other forms 
of dispersing information ordinarily 
carried by radio. Among the most im¬ 
portant for television is the elmination 
of ‘‘ghosts,” which are one of the worst 
bugbears at lower frequencies. Another 
advantage is privacy. Because of the ex¬ 
tremely directional qualities of a ray of 
light, the beam can be focused exactly 
on the receiving station, with no possi¬ 
bility of undetected interception. This 
would adapt it especially to such appli¬ 
cations as the transmission of television 
programs from a central light trans¬ 
mitter to local motion picture theaters 
for showing of pictures on ordinary 
theater sci'eens. This even could be done 
in such complete secrecy that the pro¬ 
gram could not be snatched off the air 
by unauthorized receivers. 

Although first demonstrated last No¬ 
vember before the American Institute 
of Electrical Engineers and more re¬ 
cently before the Federal Communica¬ 
tions Commission, photovision as a basic 
idea harks back to 1934 when Patent 
No. 1,984,673 was issued to Allen B, 
DuMont of Upper Montclair, N. J. That 
invention relates to electro-optical sys¬ 
tems and particularly to a direct-vision 
television system quite independent of 
the usual electrical transmission chan¬ 
nels, A feature of the invention is the 
employment of a high-powered light 
source which is capable of being viewed 
over very long distances. The light 


source is modulated in accordance with 
television signals. Originally Dr. Du¬ 
Mont proposed to use a high-powered 
light source such as a water-cooled neon 
lamp, or a lamp such as used for aerial 
beacons, and which are visible over dis^ 
lances of 15 to 26 miles. 

With the advent of electronic scan¬ 
ning. Dr, DuMont revised his invention 
to transmit electrical signal-element 
equivalents in the modulated light beam. 
Such signal elements now comprise not 
only the modulation for lights and shad¬ 
ows of the image, but also the syn¬ 
chronizing pulses for the positioning of 
the pictorial lights and shadows on the 
usual cathode-ray screen, with the full 
wealth of detail which electronic scan¬ 
ning provides. 

Special cathode-roy tube 

Since the practicality of photovision 
depends on a powerful yet highly re¬ 
sponsive light source, it was necessary 
to develop an entirely new type of 
cathode-ray tube with a fixed, intensity- 
modulated beam that can be varied up 
to 5,000,000 times per second. In the 
earlier demonstration equipment, this 
tube, which is shown at right, pro¬ 
duces a dull, light-green spot less than 
1 inch in diameter on the fluorescent 
screen. It seems uncanny that such a 
source of illumination can transmit tele¬ 
vision pictures over considerable dis¬ 
tances despite full daylight. 

The phosphor used for the screen is 
one of the new materials under develop¬ 
ment, with a delay time less than one- 
tenth that of calcium tungstate (P5), 
heretofore the fastest standard phos¬ 
phor, The screen has an efficiency ap¬ 
proximately 60 percent that of the high¬ 
ly brilliant PI phosphor. However, other 
phosphors capable of producing far 
greater intensities—yet with the neces¬ 
sary extreme response speed—are under 
development in the DuMont Labora¬ 


tories for the full commercialization of 
photovision. In addition to greatly in¬ 
creased illumination levels for the trans¬ 
mitter light source, more refined optical 
systems such as critical reflectors or 
veritable searchlights, as well as focus¬ 
ing lenses, are now under consideration.j 

Receiving equipment 

The receiving end of photovision is a! 
simple photoelectric cell on which the 
intercepted light beam is focused, by 
suitable reflectors or lenses or mirrors^ 
This cell converts the modulated light 
beam into corresponding electrical 
values which reproduce the transmitted 
image on the usual cathode-ray tube 
screen. Thus the receiving circuit is 
vastly simplified by the elimination of all 
r.f. and i.f. stages because the output 
of the photomultiplier cell or tube is 
sufficient to modulate a picture tube di¬ 
rectly. 

The photocell is shown in its position 
inside the large parabolic mirror hous¬ 
ing. The strange distorted reflection in 



The special cathode-ray transmitting tube. 

the mirror will be seen to be the image 
of the cell's shield can, With its corru¬ 
gated top and lens opening on the inner 
side. 

The equipment shown on the cover 
and in the photographs represents a 
workshop setup, and the informal posi¬ 
tion of the photocell is due to the fact 
that it is most convenient not to have a 
permanent mounting during experi¬ 
mental work. Amplifier equipment, 
mounted for convenience in the trans¬ 
mitting parabola housing, of course 
would be mounted below or behind the 
parabola in permanent equipment. 
Meanwhile the sound component of 
(Continued on page 69) 
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NARROW-BAND FM 


FOR HAM RADIOS 


By NORMAN L. CHALFIN 


M any amateur operators are 
now transmitting n a r r o w- 
band FM. These signals are 
received on a standard AM 
communications receiver by *'side-slope" 
detection. The receiver is detuned slight¬ 
ly, so that the frequency modulation 
results in changes in the received am¬ 
plitude of signal. A positive frequency 
shift causes a rise in amplitude and a 
negative frequency shift causes a fall. 
This pickup method does not permit 
making a center-frequency adjustment 
or measurement. To tune the signal *‘on 
the nose" a discriminator is required. 
Discriminators can be built into or at¬ 
tached externally to standard communi¬ 
cations re*:eivers. For the more ambi¬ 
tious opei*ator these can be wired in 
with a change-over switch. 



Fig. (“Standard Foster-Seeley discriminator. 


The circuit diagram of a standard 
Foster-Seeley discriminator for FM de¬ 
tection is shown in Fig. 1. It can be 
made from a center-tapped-secondary 
i.f. transformer. Several of these full- 
wave detector i.f. transformc'rs are on 
the market. In place of the duo-diode a 
pair of germanium crystal rectifiers 
may be used. The Sylvania lXo.5 is a 
commercially available matched pair of 
crystals. These are quite expensive. Two 
lN34*s can be used as well and are avail¬ 
able at lower cost. The 1N21 works 
equally well. 
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Fig. 2—Dtscriminator circuit with crystals. 
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The di.scriminator 
with crystal.s is 
shown in Fig. 2. The 
major advantage of 
the crystals is that 
they may be wired right 
into the transformer can 
along with all other components 
as shown in the photograph 


Attachment to receiver 

One of these di.scriminator units may 
be willed into a commercial receiver in 
one of several ways. The unit may be 
wired to a capacitor coupled to the plate 
of the i.f. amplifier tube just preceding 
the detector as shown in Fig. 2. A 
double-pole, double-throw switch is in¬ 
stalled, with the arm connected to the 
audio input so that it can be switched 
from the AM to the FM detector out¬ 
puts, as shown in Fig. 3. The AM de¬ 
tector wiring should be left intact so 
that the a.vLC. is retained. The second 
pole of the switch can lx? used to ground 
the cathode of the last i.f. tube. This 
will give some limiter action. Also some 
limiter action was obtained with the 
switching circuit of Fig. 3 on a com¬ 
mercial receiver when the la.st i.f. am¬ 
plifier tube was changed from a remote 
eutoff type to one with a sharp cutoff. 
The replacement for a 6SK7 would be a 
CS.T7. For the GSG7 a fiSH7 may be sub¬ 
stituted. Any ot* the above changes will 



last If . 



Fig. 3—Application to a standard receiver. 


necessitate realigning the i.f. trans¬ 
former to correct for the detuning 
caused by the new circuits. A more am¬ 
bitious project would be to add a limiter 
stage and make the add-on unit a 2-tube 
affair. Or, if a crystal diode discrimina¬ 
tor is used, there would be but one tube 
plus the diodes. A circuit arrangement 
for this is shown in Fig. 4. The arrange¬ 
ment is left to the ingenuity of the in¬ 
dividual user, because the physical posi- 


1947 


tion will vary with the sets into which 
they may be connected. 

Tuning indicator 

A center-frequency indicator can be 
connected to the detector system, as 
shown in Fig. 2. This would be a zero- 
center meter with about 100 or 200 
mici‘oamperes on either side. When the 
carrier center frequency is tuned to the 
intermediate frequency the meter indi¬ 
cates zero. The limiting resistor is in¬ 
serted to prevent banging the sides of 
the meter with high-level signals. 

TO Existing last lf. plate |— —i 


6SJ7/ 

16SH7 
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Fig. 4-^Crystdl discriminator plus limiter. 


If a center-tapped i.f. transformer is 
not available a single-ended transform¬ 
er may be used, as shown in the basic 
circuit of Fig. 5. This arrangement ob¬ 
tains its center-tapping through two re¬ 
sistances and application of the r.f. 
energy from the preceding tube plate 
to both ends of the secondary winding. 
This method of discriminator connection 
is employed where slug tuning is de¬ 
sired. The parts values, other than 
those shown in previous figures, appear 
in Fig. 6. Where a band-pass type of 
transformer is available, its tertiary 



Fig. 5—How to use a single.ended secondary. 


winding can be employed for the dis¬ 
criminator connection, as in Fig. 7, 
(Continued on page 72) 
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O NE of the most interesting 
color television devices recent¬ 
ly demonstrated to the FCC is 
the Trichronioscope picture 
tube. This tube, as Fig. 1 and Photo A 
show, has three electron guns built into 
it, one gun for each color to be repro¬ 
duced. This tube may solve many prob¬ 
lems for the simultaneous as well as the 



Fig, I—Jfie Trichronnoscope. Magnified section is interior of screen. 

sequential devotees. For one thing it 
does away with tho fussy adjusting and 
Tocusing of three separate cathode-ray 
tubes. 
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Each color signal is injected into its 
respective gun in the new Du Mont tube. 
The three electron beams from the guns 
arc focused on a special prismatic screen 
at the large end of the tube. The screen 
has myriads of small facets, shaped like 
pyramids, pressed on its inner surface. 
Each of the three sides of a pyramid is 
treate<l with a phosphor coating that 
glows with a different color (red, blue, 
or green) when the beam from its asso¬ 
ciated gun strikes it. When the various 
prismatic surfaces are illuminated by 
the modulated electron beams, a single 
image in natural color results. Pictures 
of great brilliance and contrast are pro¬ 
duced by this tube, says Dr. Du Mont. 

A unique method of producing color 
in movies from 
black and white 
_ images (on posi¬ 
tive film) was re¬ 
cently demonstrat¬ 
ed before the FCC 
in Washington by 
the inventor of the 
system, Richard 
Thomas. Its adap¬ 
tation to television 
has not been dem¬ 
onstrated to date. 

As Fig. 2 - a 
shows, three black- 
and-white images 
are printed on a 
standard movie 
film, each image be¬ 
ing graded for color tone by passing it 
through accurately balanced, red, blue, 
and green biters. The three images in 
each frame are picked up by a Thomas- 

POSITIVE riLUl 


color optical color a^ialyzer unit as 
shown. For producing color movies, this 
lens and filter unit restores color to the 
three images and blends them into a 
single color image, which is projected 
onto the movie screen. 

The optical color analyzer unit com¬ 
prises a series of lenses, prisms, and 
color filters, which split the image into 
three new black-and-white images, cor¬ 
responding in color value to red, blue, 
and green. A single lens in the optical 
color analyzer picks up the image or 
scene and splits it into three color tone 
images, which emerge from the unit 
through three separate lenses, as the 
diagram shows. See i)hoto B. 

At the projection end the action is 
reversed. The position of the color filter 
unit is such that the three color tone 
images picked up are resolved by col¬ 
ored filters into one image in full re¬ 
stored color. This image is projected 
onto a screen. 

In its proposed adaptation to tele¬ 
vision, the optical color filter unit 
breaks up the image into three color 
images—red, blue, and green. These 
three color images are projected onto 
the mosaic screen (photoelectric) of an 
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IMAGE IN COLORS 


REGUtAfl MOVt CAMERA 

Fig. 2-a—The Thomascolor process, as applied to moving pictures. 
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Photo B—The Thomas optical color analyzer. 

orthicon tube (See Fig, 2-b). Here the 
electron scanning beam within the tube 
scans the three images as one picture 
and sends the resulting signals (or 
modulated current) to the television 
transmitter. 
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The picture is transmitted the same 
as any ordinary black-and-white tele¬ 
vision image. At the receiver a kine¬ 
scope tube reconstructs the image 
(really three color tcnie or monochrome 
images; they have no color yet), A sec- 
oml Thomascolor optical and color an¬ 
alyzer unit (in reverse) is placed in 
front of the kinescope screen. As the 
three images corresponding to red, blue, 
and green are passed through the an¬ 
alyzer, color filters restore color to each. 
A single color image emerges from the 
color unit and is projected onto the 
screen. 

This system should be particularly 
well adapted to the simultaneous meth¬ 
od of television. As the three separation 
images are spatially identical both in 
film and on the orthicon tube, they can 
be scanned as one, permitting transmis¬ 
sion on one carrier. This means a great 
saving in the frequency band width re¬ 
quired and merits the close study of 
television engineers. 

It should be noted that one of the 
Thomascolor features is the fact that a 
movie (in black and white) can be taken 
of fires and other news events (which 
could not be approached by cumber¬ 
some television trucks). After rapi<l de¬ 
velopment of the film, it can be rushed 
to a television station and broadcast. 

Sleeper color system 

Two patents have been issued to 
George E. Sleeper (Nos. 2,389,645 and 
2,389,646) on a simplified system of 
color television. Fig. 3 shows the prin¬ 
ciple of the Sleeper system, which em¬ 
ploys black and white transmission up 
until the time the image is finally 
thrown onto the receiver screen. This 
system has not been demonstrated, to 
our knowledge. 

The object is picked up by the quad- 
chromatic lens, which projects four 
images of different color onto the photo¬ 
electric screen in the camera tube. These 
images are scanned in a group as one 
picture, in the same manner as a black- 
and-white image. The picture (with its 
four color tone components) is trans-^ 
mitted as ONE black-and-white image, 
thus requiring but one canier. 

At the receiver a single cathode-ray 
tube reproduces in black and white (with 
graduated grays, whites, and blacks— 
tones corresponding to the four respec¬ 
tive color values) four separate images, 
similar to those observed in the camera 
tube at the transmitter. These images 
at the receiver lack color so far, but they 
do possess the correct detail and inten¬ 
sities corresponding to the four colors. 
Color is now restored to each image 
(red, blue, yellow, and green) by col¬ 
lecting the images through a color filter 
and lens system. This unit is arranged 
in reverse order to the one at the trans¬ 
mitter, and projects the four blended 
color images onto the screen as a single 
image in full color. 

The quadchromatic color filter unit 
contains lenses for picking up the im¬ 
ages (or image, depending upon which 
function it is to peiTorm—i.e., convert 
one image into four or the reverse), plus 
suitable prisms and color filters, as 
shown in Fig. 4. A simplified sketch of 
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Fig. 2-b—How the Thomascolor process is applied to transmission of television signals. 
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such an optical system, using four sep¬ 
arate lenses and four color filters, Fig. 
5, will aid in making the process clearer. 
As in the Thomas color system, no color 
is actually transmitted, only the shaded 
or toned images corresponding to each 
color. 


video band width. As Dr, Goldmark 
points out, the visual acuity or per¬ 
ception of detail is fairly well satu¬ 
rated at 525 lines. At least 50 per¬ 
cent more lines would have to be added 
to realize a noticeable improvement in 
definition. If 750 lines are used, as some 
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Fig. 3—^The proposed Sleeper color television system separates and re-unites four colors. 



How the systems compere 

Considerable criticism has been lev¬ 
eled at the mechanical (revolving) color 
filter used in the sequential apparatus. 
Dr. Goldmark in his report to the FCC 
illustrates and describes a full elec¬ 
tronic sequential system which employs 
no mechanical color filters. 

The 625-line standard proposed in the 
CBS report to the 
FCC has been at¬ 
tacked by some ex¬ 
perts, who advo¬ 
cate a greater line¬ 
age. Hero is some 
interesting data on 
this controversial 
phase of color tele¬ 
vision. 

The 52B-line im¬ 
age approaches 16- 
min movie per¬ 
formance, with re¬ 
gard to the resolu¬ 
tion or detail of 
the imago. A no¬ 
ticeable increase in 
definition is obtain¬ 
able only at the 
expense of appre¬ 
ciably greater 


advocate, the necessary band width is 
doubled and each station’s channel will 
be 27 me wide. The number of channels 
available in the high-frequency tele¬ 
vision band will be reduced to 16. If 750 
lines and 60 color frames per second are 
used instead of 48, there will be required 
a video band width of 25 me and a chan- 
(Confblued on page 59) 


Photo A—Typical Tri- 
chromoscope in the 
experimental labora¬ 
tory. Card board 
models of the inside 
screen surface are to 
be seen nearby. 
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By M. E. BiAlSOELL 




A PROPERLY-DESIGNED sig¬ 
nal tracer can be one of the 
most valued instruments on 
the serviceman’s workbench. It 
must be able to indicate the presence or 
absence of a signal from the antenna to 
the loudspeaker of any conventional 
receiver and at the same time locate 
distortion, hum, and indicate stage gain. 

Side view of tracer shows a 1-inch 
screw extending from the side. This is 
insulated from the can and is in series 
with the V 4 -watt neon lamp in the con¬ 
ning tower. It is used as an indicator 
for common ground of an a.c.-d.c. radio 
receiver. If the neon tube lights when 
this probe is touched to the chassis or 
common ground, it indicates that the 
power plug of either the tracer plug or 
the set under test must be removed and 
reversed before attaching the common 
ground clip to the set. 

The small piece of mica cemented to 
the nut on the probe tip is used on inter¬ 
mittent sets under test. This prevents 
that sudden shock which inevitaldy 
starts the receiver working normally 
again. When using this mica tip. the 
serviceman will notice that it works 
best on positive potentials such as plate 
and screen terminals — removing the 
mica tip and applying the probe tip di¬ 
rect on negative terminals such as the 
grid and a.v.c. grid return path, etc. 
Stage gain can be noticed by increas¬ 


ing or decreasing the volume control on 
the tracer. 

A 12J7 is used as the actual probe. 
The plate, screen, and suppressor arc 
tied together. The tube then functions 
as a triode, producing little or no distor¬ 
tion to be amplified by the 70L7 pentode. 
The rectifier section of the 70L7 fur¬ 
nishes the B-power while the A-supply 
is furnished from the a.c. mains through 
a 250-ohm line-cord resistor. According 
to Ohm’s law this resistor is calculated 
to be 233 ohms. However the extra 17 
ohms will take care of initial line volt¬ 
age fluctuations or surges. The body of 
the tracer is an ordinary vibrator can 
with the 5-prong wafer type socket re¬ 
moved and an 8-prong wafer type sock¬ 
et inserted in its place for the 70L7 tube. 
.\ hole is punched at the other end of 
the can to accommodate the other 8- 
prong socket. Each socket is wired and 
all resistors and condensers especially 
selected to fit the space, which is small. 
However, if one uses small 150- or 200- 
volt condensers, he will find ample room 
for all components. The photo and fig¬ 
ure illustrate the simplicity of construc¬ 
tion. As all components are shielded, 
one does not have to be too careful in 
instrument design. One word of caution, 
however: be sure to tape up any con¬ 
nections that are exposed and liable to 
short circuit. 

Make a careful check after the instru¬ 


ment is assembled and before inserting 
the power line plug. A continuity check 
of the line cord resistor and each tube 
in turn to common ground is especially 
advised. Use ohmmeter test for electron 
lytics on high resistance by inserting 
test prods to pin 3 and 4 and ground 
(counterclockwise from key) outside of 
set, first removing the power tube, if 
needle jumps full scale and finally set- 
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Full defails of the “one-man submarine" can be seen In ftirs photo. 


NEON POLARITY INDICATOR 

Fig. I—Hookup of the 2-fube signal tracer, ^ 

ties past the 1-megohm mark, and fila¬ 
ment continuity is O.K., then the instru¬ 
ment is ready to plug in. Check voltage 
at plate phone jack. It should be around 
60 volts—load resistors to minimize dis¬ 
tortion and hum are the answer to low 
voltage at the plate. Every precaution 
was given to the design for a smooth, 
even ripple and as close to pure d.c. as 
possible without seriously affecting the ‘ 
over-all gain of the tracer. 

Normal tracing procedure is to start 
at the antenna post of the receiver and 
work from grid to plate, stage-by-stage, 
until the defective stage is located. With 
the probe on the antenna post, one or 
more stations will probably be heard. 
At the grid of the first stage, it should 
be possible to select a station with 
the tuning condenser. If not, look for 
open or shorted elements in the circuit. 
As the probe is moved toward the speak¬ 
er, reduce the volume control on the 
tracer to keep the signal constant. The 
amount of reduction necessary is a 
measure of stage gain. 
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An Electronic Photometer 

Some interesting information on photom- 
Byj. G. REED included in this article. 


I ORD KELVIN very aptly stated, 
I when it is possible to measure a 
I quantity in any experiment, it can 
be stated safely that there is an 
understanding of the problem. Photom¬ 
etry is a science in which the subject 
matter, light, appears at ftrst sight to 
be an intangible something as elusive as 
the will-o’-the-wisp, and not likely to 
yield easily to quantitative measure¬ 
ment. Simple oil-spot photometers are 
very useful in comparing light inten¬ 
sities, and it was such an elementary de¬ 
vice, intended for the measurement of 
light delivered by a photographic en¬ 
larger, that first received the author’s 
attention. A series of developmental ex¬ 
periments culminated in the production 
of the phototube photometer described 
in this article. 

With this knowledge it is an easy mat¬ 
ter to make a simple oil-spot photometer 
that will make photo enlargement a 
much easier process. While not elimi¬ 
nating experience an<l empirical judge¬ 
ment, work will be placed on Kelvin’s 
truly scientific basis of measurement of 
a factor—light—which heretofore has 
been a photographic ingredient over 
which writers have skipped in haste. 

Take a piece of good drawing paper, 
and with a pin dipped in light machine 
oil, place a spot on the paper. This spot 
looks darker than the surrounding 
paper if light is on the same side as the 
observer, and changes to a bright spot 
if the light source is on the opposite 
side. This is because the treated paper 
is relatively transparent at this spot. 
In the first instance less light is reflect¬ 
ed, and in the second, more is trans¬ 
mitted by the spot than by the surround¬ 
ing paper. 

Mount the photometer disc on a sim¬ 
ple stand—or for a preliminary test it 
may be held in the hand—and with a 
table lamp on either side, move the disc 
back and forth. With two lamps of equal 
candlepower, and the disc not central 
between them, if the observer is on the 
side nearest lamp A of Fig, 1 the oil 
spot will appear as a dark patch. If the 
observer’s position is changed to the side 
of lamp B the oil spot will be bright. 
Now if the photometer disc is slowly 
moved away from lamp A there will be 
a critical point where the transmission 
of light through the oil spot from one 
lamp exactly balances that lost by non- 
reflection of the other light, and the oil 
spot will disappear. Depending on the 
relative opaqueness and transparency 
of the untreated and treated paper, the 
point of balance will be quite marked. 

If a small housing is put at the rear 
’of the photometer disc, and lamp B is 


replaced by a radio dial lamp or clear 
Christmas-tre© light controlled by a 
variable resistor, we have the basis of 
a simple photometer. 

With precautions taken to counteract 
the color change of the spot as the bril¬ 
liancy of the lamp is varied, a very use- 



Fig. I—Principle of the oil-spot pKotomefer. 


ful darkroom instrument may be con¬ 
structed. Fig. 2 is a suggested construc¬ 
tion for this simple photometer. Dimen¬ 
sions may be varied to suit available 
material. 

For long life and constancy of cali¬ 
bration the photometer lamp shouhl be 
underrun. If a 6-volt, 3 candlepower 
auto lamp is used, the maximum voltage 
should not exceed 5 volts, while for the 
standard 14-voIt Christmas-tree light, 
10 volts will be found sufficient. 


A synthetic oil spot 

The detailed drawing, Fig. 3, indi¬ 
cates the composition of the translucent 
area, which in a permanent instrument 
must be something more substantial 
than an oil spot. Use a small square of 


MOUNT PHOTOMETER LAMP BELOW SPOT OF PHOTOMETER 



Fig. 2—Practical type of optical photometer. 

photographic ground glass for the cover 
glass. Immediately below have a layer 
of thin white card or heavy typewriter 
paper. The paper should have a hole in 
it about one-eighth of an inch in diam¬ 
eter. Below that place a layer of green- 
blue tinted cellophane. This tinting is 
chosen for tw'o reasons; one to neutra¬ 
lize the reddish light from the lamp 
when at low brilliancy, the other to pro¬ 
vide a light to which the eye has maxi¬ 
mum sensitivity at low illumination 
levels. Have the hole through which the 
light from the lamp passes about five- 
sixteenths of an inch in diameter so 
that it wdll form a halo around the cen¬ 
tral light spot through the white type¬ 
writer paper. This will be found to im¬ 


prove the balance of the spot to reflected 
and transmitted light conditions. 

Cement the combination at the edges 
and to the body of the photometer with 
a light brushing of model airplane dope 
or coil cement, clamping it until dry to 
make a firm job. 

The external control vesi.stor should 
have a value about twice that of the hot 
resistance of the lamp, and should be 
wirewound, P^or a 6-volt, 3-watt lamp 
the resistor should have a value of 24 
ohms approximately. One of the old- 
style 30-ohm filament control resistors 
as used in battery receivers will be 
found just right. 

Having determined experimentally an 
acceptable exposure time, future expos¬ 
ures are simplified to a procedure in 
which the diaphragm of the enlarger 
lens is controlled to give just that light 
necessary to balance the photometer 
spot at a standardized setting of the 
resistor. 

An elecrronic phoromefer 

Being one of those individuals who 
secure as much, if not more, pleasure in 
building gadgets for the darkroom as 
from the photographs produced, the 
problem of calibrating the simple pho¬ 
tometer so that it would read the actual 
candlepower of the incident light gave 
the author considerable food for 
thought. The outcome was the construc¬ 
tion of a phofotiibe photometer that 
completely eclipsed the simple oil-spot 
instrument for which it was originally 
intended merely as a calibration ad¬ 
junct. The circuit of this de luxe pho¬ 
tometer is that given in Fig. 4. It con¬ 
sists of a 3-tube power unit plus a 
phototube exploring head, the latter be¬ 
ing connected to its amplifier through a 
shielded flexible cable. Light falling on 
the sensitive surface of the phototube re¬ 
leases electrons which generate a nega¬ 
tive potential on the grid of tube VI of 
the electronic indicator. Reliance is not 
placed on any calibration of vacuum 
tubes as in a tube voltmeter. The two 
lubes operate merely as couplers to the 
balancing meter, which in turn serves as 
a portion of the voltmeter to measure 
(Continued on page 60) 



Fig. 3—How the synthetic oil-spot is mede. 
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The skilled sound experimenter can construct this high- 
quality phonograph pickup himself, and obtain results 
comparable with those produced by commercial pickups^ 


Dynamic Pickup ' 


By P. H. RUSSELL 

T he moving-coil pickup, if properly 
designed and made, will take from 
the record exactly what is there. If 
the record is first-class and a true 
reproduction of what the recording 
microphone received, this pickup will 
pass to the amplifier a true electrical 
image of the groove on the record. If 
the record is poor and distorted, this 
pickup will show it as such. If the sur¬ 
faces are bad, scratch will come 
through. It will reproduce e.xactly what 
is given to it. Oscillograph pictures of 
pure sine waves from constant-frequen¬ 
cy records show pure sine wave output 
from its vibrating parts. It is, as nearly 
as possible, without character of its own, 
and is like a perfect mirror, reflecting 
truly the image presenteti to it. 

The moving-coil pickup has only one 
very trifling weakness. Its output is low, 
therefore demanding great amplifica¬ 
tion. 

The characteristics of a moving-coil 
pickup are essentially neutral—it has 
no characteristics. At its best, the fre¬ 
quency response is practically flat from 
12,000 cycles down to 25 cycles per sec¬ 
ond. These frequencies are outside, 
above, and below any which are usually 
recorded. Its actual response runs down 
to 5 cycles per second, and up to 15,000 
to 16,000. Thus it can take care of any 
improvements in recording which may 
be expected. It needs practically no 
damping. Indeed, for any but loud pas¬ 
sages, damping can be omitted entirely. 
Hence the needle can float from side to 
side almost without force. These factors 
combine to enable this pickup to operate 
with as little as Vi ounce weight on the 
record.lt thus follows that record wear is 


negligible,and surface noise is reduced to 
a minimum. Finally it is stable, not readi¬ 
ly damaged, uncritical in the positioning 
of its parts, and the very light damping 
can be permanent, never needing atten¬ 
tion or replacement. Needle changing 
becomes an occasional necessity instead 
of being a constant nuisance. Best of all, 
this pickup brings out all that there is 
in any record. Since using a moving coil, 
this writer has repeatedly heard from 
his records subtle effects and combina¬ 
tions of instruments that never before 
were heard when the finest crystal avail¬ 
able was in use. The sounds heard can 
almost be described as stereophonic, as 
there is such a strong feeling of separa¬ 
tion of the instru¬ 
ments. True stere¬ 
ophony cannot be 
had from a single 
speaker, but this is 
the nearest ap¬ 
proach that can be 
conceived. 

A pickup of this 
type can be made 
by any careful 
worker on any or¬ 
dinarily equipped bench. The design 
shown gives results which not only are 
far ahead of any crystal so far heard, 
but compare well with the very fine (and 
expensive) pickup of commercial make 
which the writer has had in use for sev¬ 
eral months. It was made on the writer’s 
home bench with only the ordinary very 
simple tools that every home mechanic 
possesses except for two. These two can 
be dispensed with, although they are so 
cheap and useful that they warrant 
spending the dollar or two they cost. 
They are, first, a set of 5 or 6 very small 
and fine needle files such as are used by 
jewelers, and second, a jeweler’s saw 


frame and a dozen or so of the fine wire 
saws to go with it. The cost of all will 
be $1.50 to $2.00 only, and these small 
files and saws have innumerable uses. 
(N.B. Mount the saws in the frame 
“pull-cut.” Used “push-cut” they break 
as fast as you can put them in the 
frame.) 

A warning here. Small tools cutting 
small work cut very fast. Work gently, 
and the material will yield. Work 
heavily, and it will tear and spoil. 

Heart of the pickup 

Figs. 1-a to 1-h show the first part to 
be made, the moving-coil former and 
chuck assembly. In working this out, 


care and the best accuracy you can ap¬ 
ply are necessary. It is the heart of the 
instrument, and the more accurately 
and better balanced you make it, the 
better will be the results. It is made up 
of three pieces of metal lightly soldered 
together. 

First take a piece of brass (shim 
stock from a garage is excellent) about 
0.004-inch or 0.005-inch thick. V^-inch 
wide, and “Vs-inch or so long. Soften this 
with heat to remove all tendency to 
spring. Roll the brass around a piece of 
Vi-inch round rod, cutting the meeting 
ends and filing them with the flat needle 
file until they butt exactly. Work the 




Fig. I—Components of the moving element, shown In breakdown. Complete references and details of construction are given In the text. 
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bn.ss into place with the plier? until a 
perfect cylinder results which fits the 
^*-inch rod exactly. Tie a piece of thread 
around the cylinder temporarily, and at 
equal intervals, at equal distances of 
5/32-inch from one end, cut three very 
small slots througrh the wall as shown 
on Fig 1-a. Use the rod on which you 
rolled the cylinder as a mandrel for this 
and for future operations when it is 
useful. 

Take another piece of the same brass, 
softened as before, and well flattened. 
Cut a disc *4-inch in diameter to fit in¬ 
side the cylinder you have made, and 
leave three lugs or ears, as shown in 
Fig. 1-b, which will correspond with the 
Three slots you cut in the cylinder wall. 
AVith care partly unroll the cylinder, in¬ 
sert the disc, and roll and tie the cylin¬ 
der again. Insert the mandrel and trim 
it up if necessary. Bend up the lugs 
until they are flush, remove the man¬ 
drel, and solder as lightly as you can, 
seeing that the solder runs w'ell into the 
joints. Acid flux is best for this work, 
and a good hot soldering tip helps, too. 
Now replace the mandrel, setting it 
snugly against the diaphragm, or disc, 
you have just fixed, and trim the cylin¬ 
der down to 5/32-inch on one side of the 
diaphragm and 1/32-inch on the other. 
This is show’n in Fig. 1-c. The coil form 
is now complete, but the needle chuck 
must be attached to it. For this pickup 
we do not use the old-fashioned screw 
lastening. It is too heavy. The screw 
alone, apart from its mount, would 
w^eigh as much or more than the com¬ 
bined coil, chuck, and suspension. In- 
stea<l w^e use a self-locking chuck. That 
shown was devised by the writer espe¬ 
cially for this pickup. 

Needle ond chuck 

Thin needles are lighter, and so are 
Wtter. The movement is so light and 
free that heavy needles are a great dis¬ 
advantage. The best alloy or chromium 
needles should be used. You may like a 
sapphire point better. It is very durable 
and, with the light weight of this pick¬ 
up, very easy on records. So, if you de¬ 
cide on a sapphire, acquire one of the 
standard commercial needles with a 
round shank and get a jeweler or 
watchmaker t< straighten it and cut it 
down on his lathe to 37/1000-inch thick 
and %-inch to 7 16-inch long from point 
to the opposite end of the shank. A 
shoulder can be left near the point so 
that the setting of the je\vel wdll not be 
disturbed. 

Any needle will do, however, so long 
as you decide on the thickness of the 
needle you will use. This must be settled, 
since the very lightw^eight chuck to be 
used is built to take only needles of a 
specified thickness. 

Having settled this point, take a 
piece of brass, or better, phosphor 
bronze (from an old switch for example, 
which is what the writer used) about 
0.012-inch or O.OM-inch thick, ^^-inch 
long, and wide enough to fold around 
the thickness of needle you have chosen, 
with a bit over for a *‘pinch,^^ Select a 
piece of waste wire of the proper thick¬ 
ness and fold the bronze lengthwise 
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around the wire. Pinch the surplus in 
the vise. Take the round needle file and 
make an oval slot in the back, or fold¬ 
ed part of the chuck so that one end of 
the slot is A4-inch from one end of the 
chuck. Cut a slit in the back from 
the slot to the other end of the 
chuck. These three steps are shown in 
Figs. 1-d to 1-f. Fold open exactly 
evenly the ends made by cutting the slot 
and the slit, making the bend at the slit 
end of the oval slot. Cut off these ends 
so that they will fit exactly into the 
1/32-inch cup side of the former, exact¬ 
ly centering the chuck. Flatten the 
turned-down ends so that they face the 
diaphragm neatly. See Fig. 1-g. Cut 
tiny slits in the sides of the shallow end 
of the form below the diaphragm. Trim 
off the pinched metal. Then set the chuck 
in place in the form and turn down the 
metal where you cut the shallow side 
until the ears of the chuck are locked. 
Again using acid flux, solder the chuck 
in place. The appearance then will be 
somewhat as in Fig. 1-h, which shows 
the needle as it will sit in place and also 
the suspension wires which will be at¬ 
tached. 

In mounting the chuck, arrange the 
ears with a slight bend so that when 
mounted the pinch side will make an 
angle of 5 to 7 degrees with the coil 
form. This simple chuck holds a needle 
thus: The needle enters the chuck free¬ 
ly. When the weight of the pickup rests 
on it, the needle rests on the diaphragm 
of the coil form, in the oval slot which 
was left, and against the pinch of the 
chuck, being lightly jammed so that no 
lateral movement of the needle in the 
chuck is possible. The drag of the rec¬ 
ord as it turns locks the needle firmly. 
Yet it can be slipped out easily for 
changing. The force of the magnet in 
the pickup keeps the needle from falling 
out of the chuck when it is removed 
from the record, and when it is replaced 
the weight of the pickup at once sets 
the needle back in the right place, which 
is the only place at which it can rest. 
Figs. 1-g and 1-h show the chuck with 
the needle as it will rest when in use. 
Fig. 1-h also shows the strain and sus¬ 
pension wires which will be discussed 
later. 

Pole pieces and mountings 

The next step will be to make the pole 
pieces. No dimensions can be given for 
these as they will depend on the magnet 
which will be used. Even the shape 


shown in Fig. 2 may be varied, but 
that indicated suits very well the usual 
horseshoe magnet. The essential thing 
is a circular gap between the pole pieces 
in which the coil will be set finally, with 
room to vibrate in the magnetic field be¬ 
tween the poles. The gap should be 
small enough so that as great a concen- 



Fig. 2—Pole pieces should resemble these. 

tration of magnetic lines of force as 
possible can be directed into the coil, and 
no larger than enough that the coil will 
not touch the pole pieces in vibrating. 
For our A4-inch form, %-inch would 
be a trifle large. 5/16-inch does very- 
well. Fig. 2 shows how they are made 
in the pickup designed here, but other 
patterns may be worked out. The faces 
of the pole pieces which meet the mag¬ 
net should be ground flat on the whet¬ 
stone so that close all-over contact is 
made. Neglect of this will result in loss 
of field strength. The inner faces of the 
pole pieces should be chamfered as 
shown so as to concentrate the lines of 
force in the gap. 



Figs. 3 and A —The mounting and strain piece. 

The pole pieces now should be mount¬ 
ed. For this, cut a piece of 1/16-inch 
brass into appropriate size and shape to 
hold the pole pieces. Drill the mounting 
strip and drill and tap the pole pieces to 
correspond. Set in 1/16-inch or 3/32- 
inch spaces between the pole pieces and 
the mount. Figs. 3 and 5 will indicate 
the idea here. 

Next will come the mount for the 



Exploded view of piclcup. A piece of the metal ribbon i$ shown on bordered paper, foreground. 
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coii (A in Fig. 3), This will be another 
piece of 1/16-inch brass fastened cen¬ 
trally, It should be cut about 2>4-inch 
larger than the width of the pole pieces, 
leaving enough material for fnial trim¬ 
ming. Its exact length is not critical. It 
should be drilled with two holes and 
the pole piece mount (B in Fig. 3) 



Fig, 5—Cross-section of completed assembly 
at line X-X, A—coil mount; B—pole piece 
mount; C-C—magnet spacers; D—pole pieces; 
E—magnetic core screw assembly; F—needle 
chuck and coil; G-G—Coil suspension wires. 

drilled and tapped to correspond. 
Round-head screws should he used, and 
the holes in the coil mount should be 
about 1/16-inch large to allow for ad¬ 
justment in case the coil, when finally 
mounted, is slightly off center. (Work 
in the home or small shop cannot be as 
accurate as that in a well-tooled ma¬ 
chine shop.) Cut %-inch from the cen¬ 
ter, toward one end, and bend the mount 
down at right angles. Cut the width of 
this turned down part down to V^-inch 
with the file or jeweler^s saw. This turn 
down should be about Vi-inch long. 
About %-inch from the center turn 
down the other end and narrow only 
enough to permit it to clear the inner 
walls of the horseshoe magnet. This 
turn down should also be Vi-inch long. 
In the top. and about 3/lC-inch or 
so from the end just turned down, drill 
and file a rectangular slot Vi-inch or so 
long, across the width of the coil mount, 
and a trifle wider than the thickness of 
the brass you are using. 

Cut another piece of brass 3/16- or 
ViJ-inch wide, with a square-cut lug or 
projection on one end to fit loosely into 
the slot cut in the coil mount. This is 
shown in Fig. 4, the strain piece. Near 
the bottom of this strain piece drill 
and tap a hole for a small screw, and 
drill and file in a vertical direction a 
hole in the end of the coil mount on 
which the last work was done, as shown 
in Figs. 3 and 6, which show these 
parts clearly. 

This work completes the mounts, ex¬ 
cept that for the coil itself. For this a 
loop of fine but strong wire is used. Aft¬ 
er a number of experiments, final set¬ 
tlement was made on a piece of a non¬ 
magnetic hairspring. A bent or ])roken 
hairspring should be obtainable from 
any watchmaker or repairer. Equally 
Well would do the bronze wire used for 
the pin-springs in Yale locks. The choice 
of material does not matter so long as it 
is thin, nonmagnetfe, and strong enough 
to take some tension without stretch. 

Assembimg the pickup 

Mounting the coil needs care. First 
cut four tiny slits in the walls of the 
lower, shallow end of the form, just up 


tor the level of the diaphragm. These 
should be as nearly the size of the wire 
you are using as possible, and must be 
so cut that when the wire is laid in the 
slots it makes Uvo parallel lines which 
are equidistant from, and parallel with, 
that diameter of the form on which lies 
the plane of the slope of the chuck. Figs. 
1-h, 5 and G show how these wires are to 
be set. 

Make a bend in the wire to fit around 
the end of the coil mount opposite the 
stiain piece and bend the extreme tips 
of the ends of the wire so that they will 
fit around it when it is set about Vi-inch 
from the coil mount. Sohler securely to 
the strain piece and cut off any waste 
ends of wire. Slip the wire over the mount 
and tighten the strain piece gently, let¬ 
ting the wire find its place on the mount, 
parallel with its top side. A*emble with 
the i)ole piece mount with pole pieces in 
place. Slip the form into place, center¬ 
ing it in the gap in the pole pieces. Set 
the wire in the slots in the form. Slip 
some pieces of card betw^een the form 
and the pole piece mount, just enough 
to hold the form against the wires. Then, 
see that all is secure and centered and 
solder the wires lightly in place in the 
slots. By this method of assembly in 
place, the desirable exact placing and 
centering of the coil can easily be ar¬ 
ranged. 


STRAIN PIECE 



Fig. 6—Assembly cross-secdon at line Y-Y, 

Disassemble the parts and with a 
sharp knife and fine file clean up the 
solder, removing all surplus to leave 
the form as light as possible. Gum a 
slip of cigarette paper around the form 
and wind on evenly 20 to 25 turns of 
the finest enamelled copper or alumi¬ 
num w’lre you can obtairt. The number of 
turns is not critical. Paint the wire 
with collodion (10 cents worth from 
the drugstore) or with a varnish made 
from a spot of Diico household cement 
and ether or acetone. Solder one end of 
the wire to the form itself, or to any 
part of the mount. This will he the low- 
voltage end of the coil. Leave the other 
end open for the moment. 

From an iron rod or bolt 3/16-inch 
thick cut a cylin¬ 
der V4-inch long. 

Drill and tap in the 
exact center for a 
small iron screw. 

Do not run the 
threads clear 
through. Take the 
CO ries ponding 
screw and cut off 
its head. Drill and 
tap the pole piece 
mount and coil 
mount SO that this 
hole is exactly cen¬ 
tered over the mid¬ 
dle of the coil form. 


Attach the iron cylinder to the screw 
tightly (that is why the threads were 
not cut all through) and set it in place 
hi the mount so that the cylinder will 
just fit inside the cup of the form with 
clearance all around and below. Fasten 
with a lock-nut above. This part is E in 
Figs. 5 and G. 

Attach to the mounts at any con¬ 
venient place a slip of insulating ma¬ 
terial to which the high-voltage end of 
the coil can be attached. 

Now everything should be ready for 
final assembly. To avoid spurious vibra¬ 
tions on loud passages, slight damping 
is necessary. For this purpose a very 
light grease is good. This can be pre¬ 
pared by mixing vaseline with machine 
oil so that the mixture will nearly hut 
not quite—run. It is almost oil rather 
than grease when the texture is right— 
a sort of oily jell.v. Fill the cup of the 
form with the mixture and spread it 
around the outside of the coil—enough 
to fill the space between the coil and 
the pole pieces. This damping will not 
deteriorate and will never need atten¬ 
tion or replacement; but be sure that 
the mixture is not in the least stiff qv 
the coil will not respond. 

Attach the high voltage end of the 
coil, set the magnet against the pole 
pieces, and everything is ready for set¬ 
ting in a head case and tone arm. In as¬ 
sembling, tighten the coil mounting 
wires so that they are just taut and no 
more. Overstrain is needless; it may 
break the delicate wires and in any case 
puts unnecessary drag on the needle and 
record. When taut, put a speck of rosin 
on the screw at the strain piece and meU 
into the threads with a match held at the 
head end of the screw. The heat will run, 
melting the rosin, and lightly, but suf¬ 
ficiently, locking the strain piece. The 
case and arm can be worked out in any 
way that appeals to the maker, remem¬ 
bering that the pivoting in both direc¬ 
tions must be very free. The final weight 
of -ounce or so on the record is so 
little that any binding will cause the 
needle to skip grooves. 

In working out the tone arm, provide 
for a spring or weight counterbalance. 
The former is theoretically better, 
though not so easy to arrange. Fig. 7 
shows one system of spring counterbal¬ 
ancing which works well. 1 

The pickup head should be offset from 
the tone arm. Perfect tracking in a 
radial tone arm is not possible, but an 
offset angle of 23 degrees with a 10-ineh 
(Continued on page 62) 


HORSE SHOrOF BRASS SHEET 



note: thin brass tube slit and UNRaiEO 

AT POINTS SHOWN FOR GOOD TONE ARM 


PIVOT BEARING ;JN BASE 


Fig. 7—A spring can be used as shown to (Sounferbalance Ihe head. 
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250-Watt FM-AM Transmitter 


PART /--The FM Modulator and Stabilizer 

By HARRY D. HOOTON, W3KPX 


A 2 5 0 - W A T T amateur-band 
transmitter recently developed 
by the author is strictly post¬ 
war in its design and applica¬ 
tion. This transmitter has a medium- 
power, band-switching r.f. exciter and 
frequency multiplier stage using a Tay¬ 
lor TB-35 beam-power tetrode tube, 
and an HK-54 final r.f. amplifier. 
Either crystal or v.f.o. control may be 
used as desired, and there are provisions 
for either amplitude or frequency modu¬ 
lation. 

The electrical circuit consists of a 
6FC-G cr\stal-controlle<I or variable-fre¬ 
quency oscillator, a TB-35 buffer and 
frequency multiplier, and an HK-54 
final r.f. amplifier. These ^viII be dis¬ 


cussed in Part II of this article. Shown 
in the schematic (Fig. 1) is a 6SN7-GT 
FM speech amplifier, a CSJ7 reactance 
tube, a GHC discriminator rectifier, a 
GSA7 mixer, and a GC5 crystal oscilla¬ 
tor. These tubes are a part of the FM 
circuit. 

The GSN7-GT, GSJ7, GH6, GSA7, and 
GC5 tubes and their associated circuits 
are used for FM only. The GSN7-GT is 
a dual-triode and is used as a 2-stage 
resistance-capacitance-coupled a.f. am¬ 
plifier. The 250,000-ohm potentiometer 
in the grid circuit of the 6SN7-GT sec¬ 
ond section should be referred to as a 
deviatio7i control rather than a con¬ 
trol. The adjustment of this potentiom¬ 
eter determines the FM band width 


transmitted. Its indicating scale should 
be calibrated in terms of the deviation 
in kilocycles from the main carrier or 
unmodulated resting frequency. 

The GSJ7 is a i-eactance-tube modu¬ 
lator, In the circuit arrangement shown 
in Fig. 1, the GSJ7 plate-cathode circuit 
is connected across the GFG-G FM oscil¬ 
lator grid tank circuit. The plate of the 
GSJ7 is connected, through a 0.005-iif 
coupling condenser, to the hot side of 
the GFG-G grid coil. Another 0.005-nf 
coupling condenser transfers r.f. from 
the hot side of the oscillator tank coil 
through a 50,000-ohm resistor to the 
control grid of the 6SJ7, A current then 
flows through the 50,000-ohm resistor 
and the capacitor formed by the input 
capacitance and stray capacitance of 
the GSJ7 grid circuit, producing a volt¬ 
age drop across the capacitor. The value 
of the resistor is such that the r.f. volt- 
(Confirmed on page G8) 


FftOM 

GRID OF TB35 



300S S 50 K ±.oooo5 


50K ±.00025 


Fig. I—The modulator. Note that the 6SA7 is wrongly drawn as a 6A7. Suppressor should be to cathode and TB-35 lead to pin No. 8. 
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V.F.O. EXCITER 
OR TRANSMITTER 

Part MM—Construrtinq the transmitter 

II '- 

I. QUEEN, W20UX 


A COM PACT and easy to oper¬ 
ate rig, this unit is highly 
efFective as a complete trans¬ 
mitter or as an exciter for a 
multiband unit. The heart of the trans¬ 
mitter is the variable frequency oscil¬ 
lator exciter and many interesting fea¬ 
tures have been incorporated. Among 
them are: 


,0001 SILVER MICA 

‘‘..ce 


band transmitter and require only a 
stable v.f.o. exciter unit. This portion of 
the transmitter is at left in Fig. 1, It 
features two stages, a GSJ7 electron- 
coupled oscillator and a 6FG buffer. Out¬ 
put is more than sufficient to fully excite 
a 6L6, 807, or similar type amplifier, 
doubler, or final stage. The signal qual¬ 
ity is equal to that of a crystal and drift 

-PARASITIC SUPPRESSOR - SEE TEXT 


and % inch in diameter. It was rewound 
wdth No. 28 wire to reach the 160-meter 
band with the iron core about halfway 
out. This required 40 turns, and the 
cathode tap is made 15 turns from the 
low end. After the exciter is completed 
and ready for calibration, the iron-core 
screw is adjusted to just reach 4 me with 
the tuning condenser at minimum. Thjs 
coi'e adjustment is convenient for minor 
changes sucli as recalibration should 
such ever be necessary. Once set, it is 
locked by a nut tightened on it. The 
oscillator is tuned with a 140-ppf midg¬ 
et variable capacitor, anchored to the 
chassis and controlled by a National 
ACN dial, i 

In designing the electron-coupleci 
oscillator, it was decided to concen¬ 
trate all efforts on one tuned circuit 
for all bands which might be used 
rather than fall back on plug-in coils, 
switching arrangements or multiple- 
tuned circuits. On a percentage basL 
the 80-meter is the widest. For 
ample, of the entire 3,5- to 4.0-inc 
range, only the portion 3.5 to 3.65 
doubles into the 40-meter band. ThercT 
fore if the 80-meter scale fills the dialj 
the 40 calibration is very crowded and 
occupies less than one-thiixl of the scale!; 
The situation is no better on other har¬ 
monic bands. The problem may be solved 
by using two sweeps of the dial to cover 
the 80-meter band. 

As shown in the photograph, the out¬ 
er scale covers from 3.5 to 3.73 kc, which 
multiplies conveniently. The second 
scale covers from 3.71 to 4,0 me. To do 
this a fixed capacitance C3 is switched 
into or out of the oscillator circuit by 
the toggle switch under the dial, de- 
peiiding upoti whether the lower or 
upper half of the band is to be worked. 

A generous 
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TUNING COUaiNG 


Fig. I—Circuit of the eKciter-trdnsmitter. The e.c.o. is tuned 


600 M A 


^KEV af400v4f 
to 160 meters, doubling in the plate circuit. 


V.f.o. circuit of high stability. 

Fundamental (80-meter) calibration 
covering approximately 19 linear inches. 

Good spread of other bands. 

Choice of oscillator or final keying. 

More than 50 watts output with only 
400 plate volts. 

Panel meter calibrated in watts input 
to final. 

Only two major controls. 

Network matching any length an¬ 
tenna. 

Output continuously variable over 
w ide range. 

Use as complete v.f.o. transmitter for 
80 and 40 or as exciter for other bands. 

Break-in operation not affecting os¬ 
cillation. 

Alternative crystal control. 

Many amateurs already have a ruulti- 


is negligible after a minute or tw’o. The 
high-C oscillator circuit uses a minimum 
of 850 ppf capacitance (C2) made up 
of a 500-ppf and a 
350-pnf condenser. 

Those, together 
w'ith the tuning 
coil, are enclosed 
in a shield can in 
one corner of the 
oscillator compart¬ 
ment (see photo¬ 
graph), The oscil¬ 
lator oiperates in 
the 160-meter band, 
for greater stabil¬ 
ity. 

The coil is of the 
permeance - tuned 
type, 2 inches long 


over¬ 
lap is provided. 
This arrangement 
works out ‘Tl).*' 
The excellent band 
spread makes it 
easy to zero-beat a 
signal and to esti¬ 
mate to about a 
kilocycle. With the 
smooth ACN ver¬ 
nier dial, the ex¬ 
citer becomes an 
accurate “signal 
generator** for am¬ 
ateur bands. 
Adjustment of the high-frequency 
half of the band (from 4 me) has been 
(Continiuid on page 64) 



Rear view of tbe unit. Nofe shunt across meter and jaclcs for keys. 
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Ill III! 


By HARRY WINFIELD 


Photo A, left—Taybern Equipment's Mystery radio plugs in the ear. 
Photo C, below—Atomic radio, made by Da-Myco, is tuned by the stem. 


N OW that Uio fussy adjustment 
required with the old crystal de¬ 
tector has been done away with 
by the fixed crystal cartridge, 
the crystal receiver has It ad a rebirth. 
No batteries are required, and where a 
fairly long aerial can be used, the crys¬ 
tal receiver is quite satisfactory for 
picking up broadcast programs on a 
pair of headphones. 

An aerial at least 75 to 100 feet long 
(longer if possible) anrl a good ground 
connection to a water pipe or other 
grounded metal system are essential. 
In some cases programs can be heard 
by simply connecting the aerial and 
ground posts of the receiver to a steam 
radiator and a metal bed or some other 
metallic mass. This is especially true 
near powerful broadcast stations. Of 
course the signals are much louder if an 
aerial is used, and increase directly 
with its length and height. 

The crystal set does not amplify; 
therefore every bit of the original signal 
must bo preserved and transferred to 
the crystal detector. One of the secrets 
of success with cry.stal sets is to use a 
pair of highly sensitive headphones. 
The aerial wire can be of any con¬ 
venient size, from No. 12 to No, 18 
gauge copper. It should be as long and 
high as possible, and well insulated at 
each end. A length of insulated wire 
(such as bell wire) may be run along 
the baseboard or over the beams of an 
attic, to make an indoor aerial which 


sometimes gives 
fair results, A 
ground clamp 
should be used to 

make /irmconnection to a water or steam 
pipe. In the country, when camping for 
instance, the radio may be grounded by 
connecting the ground wire to a piece 


AERIAL-^ 


GROUN^ 


Photo B—The Revell radio is a highly-finished miniature receiver. 


toi fils inside the housing; all that re¬ 
mains are the 2 insulated wires with 
spring clips at their terminals. One clip 
may lie connected to a water pipe and 
the other to an aerial wire or substHnte 
metallic mass. 


EARPHONE 

UNIT 


jflXED XTAL 
' DET 


Fig, 1—Mystery radio's ultra-sin>ple circuit. 

of metal thrown into a stream. If a wire 
fence is handy, it may be tried as an 
aerial. Another way to pick up signals 
is to connect the aerial post of the set to 
one side of a condensei, the opposite 
terminal of the condenser being joined 
to one side of a telephone circuit. 

Some of the new ci ystal receivers are 
illustrated on this page. 

The mystery set 

The simplest radio receiver imagin¬ 
able combines a headphone with a crys¬ 
tal detector bridged across it. Such a 
combination is used in the “mystery” 
receiver illustrated in Photo A. The dia¬ 
gram of such a receiver (incidentally 
one of the first crystal sets ever used 
by the eany experimenters) is given in 

Fig, r 

The headphone in this receiver is a 
__ hearing-aid type 

^ and is so small 
that it fits into 
the ear. The fixed 
crystal detec- 


This set is useful as an emergency re¬ 
ceiver or for other purposes, but has no 
tuner for selecting desired stations. The 
station iiiteicepted will depend upon the 
natural frequency of the antenna sys¬ 
tem and the relative strength of local 
bioadca'-t stations. If the aerial wire 


IN36 


XTAL 


.002 


PHONES 


Fig, 2—The Revell redio circuit Is standard. 

is long, other stations may be tuned in 
by trying difrerent size condensers in 
series with it. A variable tuning coil 
(one fitted with a slider) could be con¬ 
nected in series with the aerial and 
woiihl provide some degree of tuning. 
A vai iahle condenser in series with the 
aerial may also be tried. 

Revell rodor rodio 

A more ambitious crystal set is illus¬ 
trated in Photo P. The diagram for this 
tunable receiver appears in Fig, 2. The 
<1 rawing, Fig, 3, is a sectional view of 
the ingenious variable condenser used 
(Continued on page 63) 
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RADIO SEKVICK SET DATA 



T he Browning Model RJ-X2 FM- 
AM tuner is one of the fti st of its 
kind to appear on the postwar 
radio market. It is supplied by the 
manufacturer as a chassis 7% inches 
high, 13^ inches wide, and 9 inches 
deep, designed to be fitted into book¬ 
cases, shelves, drawers and other built- 
in installations in the home or office. Hs 


Miroirtiinff FM~A3M Tun 4 *r 


rack-mounting counterpart, the Model 
RJ-14, has a panel for mounting in a 
standard relay rack for laboratory or 
special installations. 

The chassis consists of separate 
superheterodyne FM and AM circuits. 
The AM section tunes the broadcast 
band from 540 to 1660 kc and the FM 
section from 88 to 108 me. The detection 
systems are connected alternately to the 
volume control through a section of the 
band switch and will give good results 
with an af. amplifier that will work 
with 0.1 volt input or more. 

An audio amplifier, loudspeaker, an¬ 
tenna, and a power supply delivering 
250 volts d.c. at 65 ma and 6.3 volts a.c. 
at 4 amperes are required to complete 
the installation. All voltage and con¬ 
trol leads are brought into a terminal 
strip at the bottom of the chassis. If the 


voltages cannot be supplied by the aln- 
plifier, a Browning Model PF-12 power 
supply, Fig. 2, can be used. A high- 
fidelity amplifier such as the Model RJ- 
12 amplifier, Fig. 3, is recommended for 
use with the tuners. 

The tuner has a 4 x 8 inch slide-rule 
dial with separate 6 Vi-inch calibrated 
scales for FM and AM bands. Four 
walnut-colored bakelite control knobs 
are located symmetrically across the 
bottom of the chassis. 

Although the RJ-12 is essentially tw i 
separate receivers, the circuits are ar¬ 
ranged so that only four controls are 
used. The on-otT switch, on the left 
of the chassis, is connected to the ter¬ 
minal board so that it can make or 
break the a.c. power line to a power sup¬ 
ply and amplifier that may be located 
some distance from the tuner. The sec- 


6SG7 

P.F. AMP. 


6SA7 

CONV. 


6SF7 

I.F. AMP.-OET. 


6ES 

tuning eve 



|j0j35uuf_3^A^G^ 
Cl3,C20.C50 = 1.5-7MUf 


1 PILOT and 0TH?P 6.3V FilS 


GNO 6^3 V AC 


^'9* *—fl'h funer is 2 receivers, using separate components throughout. Only the power supply and the volume control are common. 
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RADIO-CRAFT disconfinues with fhts 
issue fhe Radio Data sheets. Printing 12 
(or even 144) circuits a year has be¬ 
come meaningless. New models have 
been turned out literally by the hun¬ 
dreds. Means of securing information 


about them by servicemen is excellently 
organized. The space will in the future 
be devoted to articles about new and 
flifjerenl receivers and other radio 
equipment, new servicing methods (FM, 
etc.) and topical servicing subjects. 


may well be applied to the same grid 
as the FM signal, to furnish a center 
marker. The discriminator is aligned in 
standard fashion. 

An AM generator and a high-resistr 
ance voltmeter in the grid return of the 
first limiter is a less satisfactory align¬ 
ment equipment, but can be used if bet¬ 
ter apparatus js not available. The 


ond knob is the tuning control. A slow- 
tuning drive mechanism, requiring 10^/^ 
turns for complete band coverage on 
either band, is ganged to the tuning con¬ 
densers of the FM and AM sections so 
that both are tuned together. 

The band switch is the third control 
from the left. Its setting is indicated by 
markings on a scale visible through a 
small aperture in the center of the dial. 
In the FM position B-plus voltages are 
removed from the AM section. In the 
AM position, B-plus voltage is removed 
from the 6C4 high-frequency oscillator. 
In the phono position, plate voltages are 
removed from both tuners. Other sec¬ 
tions of this switch connect the 6E5 tun¬ 
ing indicator and volume control to the 
section in use. The volume control—the 
right-hand knol)—is connected through 
the switch to a phono input jack on the 
rear skirt of the chassis so that it can 
be used to control the volume of any 
phono attachment that may be used 
with the amplifier. 

The circuit ond tubes 

The AM section consists of a 3-tube 
superheterodyne circuit using a CSG7 
r.f, amplifier, 6SA7 mixer-oscillator and 
a 6SF7 455-kc i.f. amplifier, diode de¬ 
tector, and a.v.c. voltage source for the 
i.f. and r.f. grids. The circuit is highly 
sensitive—the manufacturer claims a 
sensitivity of 1 microvolt or better over 
the entire band. The selectivity leaves 
little to be desired, even on the crowded 
high-frequency end of the band. The 
response curve seems to be sufficiently 
wide to pass the side bands of the aver¬ 
age broadcast station and still provide 
adequate station separation. 

The FM circuit is designed to work 
from a suitable antenna coupled to the 
input of the tuner through a 300-ohm 
line. The entire antenna system, ilipoles 
and transmission line, is the antenna 
for the AM section. The front end of the 
FM tuner uses three of the new minia¬ 
ture tubes. They are: CBAO r.f. am¬ 
plifier, GBEC mixer, and 0C4 separate 
oscillator tuning 8.25 me higher than 
the signal frequency. The CBE6 is fol¬ 
lowed by a 2-stage i.f. amplifier using 
6SG7’s, according to the schematic. The 
model tested used two 7AG7’s in this 
position. The i.f. transformers are over¬ 
coupled to provide a band-pass of ap¬ 
proximately 150 kc. They are followed 
by a 2-stage cascade limiter using 
6SJ7’s. These circuits are adjusted so 
that complete limiting takes place with 
a signal input of less than 15 micro¬ 
volts. The limiter stages work into a 
Foster-Seeley discriminator using a 
OHC. High-fre<iuency de-emphasis is 
used on the output of this circuit to com¬ 
pensate for pre-emphasis at the trans¬ 
mitter. 




Tested in a Manhattan office building 
with an indoor antenna, the FM tuner 
proved to have the expected wi<le-range 
audio response typical of FM. Since all 
FM stations heard were of good inten¬ 
sity it was impossible to make a sensi¬ 
tivity check on weaker signals. On AM. 
high-frequency audio response was defi¬ 
nitely lower than on FM, as expected, 
because of normal side-band cutting. 
The AM sensitivity seems to be better 
than average for a set of this type. 

When the tuning indicator is used on 
the AM channel, minimum shadow indi¬ 
cates correct tuning. On the FM band, 
the indicator beam overlaps and exact 
adjustment most be made by tuning for 
minimum background noise. 

Servicing ongles 

The AM intermediate frequency is 
456 kc, and alignment is standard. To 
align the FM section, a frequency- 
modulated signal 
generator and an 
oscilloscope is re¬ 
quired for best re¬ 
sults. The gener¬ 
ator should have a 
sweep well in ex¬ 
cess of 200 kc each 
side of the 8.25 me 
i.f. General princi¬ 
ples of visual FM 
servicing were dis¬ 
cussed in the 
March, 1946, issue 
0 f Radio - Craft. 

Note that this re- 
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Fig. 2—The power supply for the FM-AM tuner. 


method is to adjust to maximum meter 
reading (working back from the last 
i.f. transformer) at 8.25 me. The gen¬ 
erator is tlien varied in steps of about 
20 kc each side of the center frequency, 
adjusting for a symmetrical curve, 
humped equally on each side of the 
center frequency. 


Under side of the tuner. The shields in center enclose FM coils. 
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Fig. 3—Any good amplifier may be used with the tuner. This circuit is the Browning RJ-J2. 
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roller and rim must be kept free from dirt, damage or wear. 


Recorder working well, chip thrown clear and moving toward center. 


A Small Recording Studio 


Part V — The commonest recording troubles 

By J. C. HOADLEY 


T he recorder who understands the 
fundamentals of his art will recog¬ 
nize most recording troubles as 
they appear. As a refresher for the 
skilled technician, and as a help to 
those who have not reached the pro¬ 
fessional stage, the following check list 
is appended. It contains the commonest 
causes of poor recordings, as well as the 
simplest methods of correcting them. 

1, Vibration being transferred from 
the drire motor to record. This is evi¬ 
denced by the appearance of spokelike 
or wavy patterns on the record, which 
herald rumble or wow or both. 

It may be that the motor has ex¬ 
cessive vibration because of improper 
centering of the armature, worn bear¬ 
ings, poor balancing of the armature, or 
an off-center drive pulley on the motor 
shaft. If the motor is mounted in rubber, 
it may be touching some part of the 
motor board, or the rubber maybe hard¬ 
ened by age, oil, or heat. The motor may 
be adjusted too tightly against the rub¬ 
ber idler wheels so they do not reduce 
the vibration transmitted to the turn¬ 
table. 

The motor board may not be securely 
screwed down to the cabinet in which it 
is mounted. The plate on which the re¬ 
cording mechanism is mounted should 
be secured to a solid base, so that it can¬ 
not vibrate. Any vibration picked up by 
the motor will appear in the playback 
as a CO-cycle hum, which may vary in 
intensity throughout one revolution of 
the turntable. 

Other record patterns can be caused 
by misalignment of any part of the 
overhead mechanism so that binding oc¬ 
curs. This can be so serious as to slow 
down the turntable for a small part of 
one revolution of the turntable. This 
will result in a very low frequency rum¬ 


ble. It is too low to be heard as such l)ut 
will cause a modulation of the higher 
frequencies, producing a noticeable wow. 
The ear is particularly sensitive to a 
change in pitch of a given tone, so even 
a very small variation in speed of the 
turntable during one revolution will re¬ 
sult in a particularly displeasing effect. 

Another noticeable pattern is an ap¬ 
parent difference in the spaces between 
the groov’es, caused by inexpensive, 
poorly made, or defective lead screw or 
half nut follower, or both. There should 
be no play in the cutter carriage when 
it is lowered onto the lead screw. It is 
'ivise to wiggle the carriage sideways to 
be sure the half nut is seated in the lead 
screw, as it is very disconcerting if it 
seats itself hi the middle of a recording 
and ruins the disc. 

2, High scratch level 2 vhen recording 
is played back. The most obvious cause 
is a dull cutting stylus, although it can 
be caused by a stylus set at the wrong 
cutting angle, by a poor quality blank, 
too hard material on the surface of the 
blank, or too deep cutting. Surface noise 
results also from a defective playback 
needle or one which does not match 
the groove radius. Dust is a common 
cause of surface noise, and casually 
wiping a disc builds up a static charge 
on its surface which makes the dust ad¬ 
here more tenaciously. Discs should be 
kept in their envelopes when not being 
played, 

A chipped sapphire playback stylus 
will ruin a disc with one playing, as the 
edges of the chipped spot are as sharp 
as a razor, due to the crystalline struc¬ 
ture of a sapphire, A so-called perman¬ 
ent needle should never be removed from 
and later replaced in a playback pickup 
which has a needle chuck. It is almost 
impossible to put the needle back in the 


same position. If it is rotated only 
slightly, it will present a sharp cutting 
edge to the record and ruin it. 

3. Playback pickup jumps grooves or 
skids across the surface of a recording. 
The most prevalent cause of this ill is 
too shallow grooves. Playback pickups 
vary considerably in their ability to 
track a record. This ability is inherent 
in the design of the pickup and includes 
the compliance of the moving assembly, 
diameter of the stylus, point pressure, 
needle point impedance, design of the 
arm, and quality and freedom of the 
arm bearings. 

Inexpensive pickups of the low-pres¬ 
sure type have difficulty in tracking 
high-amplitude low-frequency passages. 
This characteristic shquld be taken into 
account when a disc is made for a cus¬ 
tomer, It is wise to cut a record a little 
deeper and refrain from extreme low- 
frequency boosting when making a re¬ 
cording for someone who is going to 
play the disc back on a home radio- 
phonograph combination. 

Groove jumping is caused also by too 
thin walls between grooves, particularly 
when played back with a lightw^eight 
pickup. 

4, Distortion which was not present 
in the material recorded. Distortion may 
be caused by overloading the cutter 
head. This is particularly likely to hap¬ 
pen when boosting the high or low' fre¬ 
quencies, The recording level indicator 
cannot follow the peaks, which may be 
several times as high as the average 
recording level. It is wise to record at a 
level well under the maximum the head 
and grooves will stand. 

Distortion can be caused by a record¬ 
ing amplifier which is defective or of 
insufficient power capability to have low 
distortion on the peaks. It is wise to 
have at least three times as much power 
available as the maximum level the 
head will stand. 

Too light a cut will cause ’distortion 
because the needle cannot accurately 
(Continued on page 57) 
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Rapid Checker For 
Capacity-Continuity 

By ALFRED SHORTCUT 



p OR the past five years a mechanic 
’ has been bringing: me his condensers 
and coils for testing. Each time I have 
put the condensers on my Solar CC-160 
and checked for leakage, then capacity. 
With my Weston 772 I have then de¬ 
termined if the coils were open. Since 
my friend is a washing-machine me¬ 
chanic, specifically a Maytag mechanic, 
all the condensers are the same capacity 
and all coils the same value. Invariably, 
when this mechanic finds a motor that 
will not start he finds the cause is a 
coil (secondary open) or a leaky con¬ 
denser. 

Over a period of years of this.testing, 
1 have learned to make the tests quickly, 
and since the mechanic is my friend, 
there has been no charge. However, over 
this period of years, it has represented 
wasted time. The other day he asked, 
"Why can’t you make a little gadget I 
can test these with?” I started thinking, 
and the unit which is the basis of this 
article was worked out. 

There are hundreds of cases where a 
simple tester is needed to show leakage 
and if a condenser or coil is open this 
tester will serve that purpose. 

While capacity of electrolytic con¬ 
densers decreases as the electrolyte 
<h ies out, this is not the case with paper 
condensers. They usually have their 
rated capacity or are open. This char¬ 
acteristic makes them easier to test, 
t specially in my specific case. For rea- 
vons of economy the instrument had to 
he a.c.-d.c., and for both economy and 
simplicity, it had to dispense with 
meters. With this in mind the circuit 
c f Fig. 1 was dreamed up. 

A receiving triodc is used as a recti¬ 
fier since the B current is negligible. 
Any type will do. A Type 37 was chosen 
because there were plenty of 5-prong 
s(»ckets in the junk box. Because of the 
low current drain a simple R-C filter 
composed of R2 and Cl is sufficient. 

The leakage-checking section is the 
familiar relaxation oscillator. With S 
Down, filtered d.c. is fed to the ter¬ 
minals. If a condenser is connected to the 
Cx terminals, any leakage in the con¬ 
denser will allow a current to flow and 
charge C2. When C2 has charged to a 
voltage sufficient to ionize the neon bulb 
V2, it will flash and discharge C2 and 
the process will repeat itself. How often 
this occurs depends on the size of C2, the 
ionization voltage of V2, and the leakage 
resistance of the condenser under test. 
V2 and C2 are chosen so that the light 
will flash only at long intervals if the 
leakage of (’x is negligible. 

The capacity-analyzing circuit of the 
tester is the really unique part. Since 


it is necessary to know only that the 
condenser has capacity and not nec¬ 
essary to know’ how much capacity, as 
explained above, the circuit was made 
very simple. 



Fig, I—Circuit diagram of the quick checker. 

When S is Up, a.c. is fed to the Cx 
terminals. Since a good condenser will 
pass a.c., Cx and C2 act as a voltage 
divider. If Cx is large enough then the 
neon bulb lights, indicating Cx has ca¬ 
pacity. If Cx is open or very low in ca¬ 
pacity, there will not be enough voltage 
to cause V2 to light. 


In using the checker, always check for 
leakage with S Down first. The neon 
bulb should blink only at very long in¬ 
tervals. If it blinks frequently or glows, 
(Uacard the coiidoiser. If this test is 
O.K. put S in the Up position. The neon 
bulb should glow. 

The instrument can also be used as a 
continuity checker. 

In my particular case. S is closed ard 
the Cx terminals connected to the mag¬ 
neto coil to test it. Good coils cause the 
neon bulb to glow brightly. Defective 
coils cause a faint glow or blinking of 
The light, while coils entirely open pro¬ 
duce no glow. 

Construction of the instrument is 
very simple, and the figure and photo¬ 
graph are .self-explanatory. For safety’s 
sake, the circuit is insulated from the 
chassi.<, and the test clips insulated with 
rubber hoots. 


Parasitic Oscillations 


I^ANY amateur rigs and even coin- 
mercial transmitters are subject to 
parasitic oscillations unless proper pre¬ 
cautions are taken. A parasitic is due 
to feedback from circuits or circuit ele¬ 
ments of the transmitter. It can result 
in overheated tubes and components, 
poor efficiency, raspy signals, and un¬ 
desired radiation. If the cii'cuit respon¬ 
sible is concentrated (such as a choke 
coil) the parasitic frequency is much 
lower than the operating frequency. If 
it is distributed (as in conducting leads) 
the parasitic frequency is much higher. 

A parasitic is heard as a rough, un¬ 
stable signal w’hen tuned in on a re¬ 
ceiver. Its approximate frequency can 
be determined by tuning to the low’est 
frequency at w’hich it appears, but this 
shaky note often conies and goes rapidly 
as the result of vibration or hand ca¬ 
pacitance. A more definite indicator is 
a neon bulb held near the plate or grid 
lead of the suspected stage, w’ith excita¬ 
tion off. It will glow yellow if the fre¬ 
quency is relatively low and will show 
red or purple on very high frequency. 
An incandescent huh with the usual 
single-turn loop also can be used to de¬ 
tect the r.f. In many cases a millianime- 
ter connected in the grid or plate head 
will show undesired oscillations. 

Eliminating the para.sitic is generally 
a cut-and-try procedure. Certain rules 
apply in every case. During attempts 
to reduce the oscillation the bulb or 
meter should be left connected so that 
improvement can be seen immediately if 
it occurs. 


If the parasitic is known to be a low- 
frequency one it is due to the design of 
the set (type of components used, their 
po.^ition or their arrangement in the cir¬ 
cuit). 

It is preferable not to use choke coil 
coupling in both input and output. If it 
is neces.'fary these chokes should not be 
alike. Tapped coils as in Fig. 1 also give 
trouble. By-pass condensers can reso¬ 
nate with chokes or coils to generate 
the low frequencies. Xote in Fig. 2 that 
RFCl and RFC2 make a t.p.t.g. circuit 
when tuned by circuit capacities and 
their own distributed capacitance. A good 
system is to short (or remove the tap) 
from nne coil at a time and note the dif¬ 



ference. The position of the coil some¬ 
times makes a difference in the para¬ 
sitic. 

If there are no choke coils or tapped 
coils in the circuit the parasitic is like¬ 
ly to be a high-frequency oscillation. 
This can occur in any type transmitter 
since it is due to resonating leads. By¬ 
pass condensers should be connected di¬ 
rectly at tube elements or power supply 
terminals. Even an inch or two of wire 
can set up a stubborn parasitic. Grid 
(Continued on. page 56) 
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Some facts on a much used, but 
not always well understood term, 
the "figure of merit" of a coil 
or other inductive element. 



Co^rfosif Freed h\sXrum4>nt Co, 


A commerciat type of Q meter used for measuring large inductances. 


By RAYMOND G. JOHNSON 

T he symbol Q appears often in 
literature referring? to the design 
of coils and tuned circuits. This 
quantity Q is defined by the ratio 

veactance 

resistance 

Its importance is evident when it is 
considered that veactance and resistance 
determine circuit selectivity and sensi¬ 
tivity. Accurate determination of Q is 
usually required in laboratories and de¬ 
signers^ workshops, but servicemen, 
technicians, and amateurs are more con¬ 
cerned with relative Q values. 

It is usual to assume that the coil 
is responsible for all tuned-circuit loss 
because a good condenser has very little 
resistance. In other words, coil Q can 
be considered to equal circuit Q, The 
total resistance of a coil is due to: (1) 
d.c. resistancej (2) eddy currents and 
skin effect; (3) dielectric loss. General¬ 
ly, high-frequency circuits have greater 
Q because of greater reactance. How¬ 
ever, since total resistance also increases 
with frequency, the change is not as 
great as might be supposed at first. 
Actually, over a small freijuency range, 
Q remains practically constant for any 
given circuit. 

Fig, 1 shows a parallel resonant cir¬ 


cuit which has been simplified for 
analysis by drawing the coil resistance 
U as a separate component. This leaves 
the coil as a pure inductance L. When 
tuned to resonance, the coil and con¬ 
denser reactances are opposite and prac¬ 
tically equal, so the r.f. tank current 
(I) is equal to E/R. The voltage across 
the resistance is IR and across the coil 
is IX where X is the reactance found 
from the formula 2jTfL. Since Q — X/R, 
a simple development of the equation 
shows that X = QR, from which it is 
apparent that the voltage across ike 
coil is Q times a,<i large as the total cir^ 
cuit voltage. Note that tub total im¬ 
pressed OR INDUCETD CIRCUIT VOLTAGE 13 
MAGNIFIEID Q TIMES BY THE RESONANT 
CIRCUIT, 

Because of the higher reactance/re¬ 
sistance ratio, a high-Q circuit tunes 
more sharply and produces a higher 
peak voltage at resonance than a circuit 
with a low Q. Therefore, the tank coils 
of sharply tuned voltage amplifiers 
should be designed for high Q. This high 
Q is gained by reducing the resistance 
for a given reactance or hy increasing 
the reactance without proportional in¬ 
crease of resistance. 

Low coil resistance is obtained by 
using good insulation and dielectric ma¬ 
terials such as polystyrene, quartz, or 
isolantite. At v.h.f., the conductors 
should be made of metal tubing or 


ribbon, preferably silver-plated, to 
minimize skin effect. If shielding is used 
around a coil, it should not be too close 
because of eddy-current loss. 

For a given size and shape of coil, 
the reactance may be increased by using 
an iron core. The core is made of finely 
divided alloy which greatly increases 
the effective permeance without propor¬ 
tional increase of resistance due to eddy 
currents. The net reactance may also 
be increased by minimizing the distrib¬ 
uted capacitance between turns of the 
coil. This can be done by space-winding, 
which is especially important at higher 
frequencies. 

To calculate a coiFs Q, its reactance 
and resistance must be known. The first 
may be determined from charts or tables 
giving inductance from coil dimensions. 
Unfortunately, the second represents a 
very difficult problem because of the 
many variables. It is much easier to 
measure the Q of a coil without know¬ 
ing its resistance. The Q meter is widely 
used in laboratories and manufacturing 
plants. Fig, 2 shows its basic schematic. 
The instrument requires an r.f. genera¬ 
tor, variable condenser, and 2 volt¬ 
meters. One voltmeter must measure 
values in the neighborhood of 0.02 volt, 
and the other is designed for the range 
of about 6 volts. As shown in the dia¬ 
gram, the low-reading meter is usually 
an r.f. current meter in series with a 
know'll resistance. 

To operate tho Q meter, the coil to be 
measured is connected across L and the 
generator is adjusted to the desired 
frequency. Tho r.f, output is increased 
until the voltage across R is some con¬ 
venient value, say 0.02 volt. As a prac¬ 
tical example, R may be 0.04 ohm and 
the ammeter adjusted for 0.5 ampere. 
The condenser is then adjusted for 
resonance and the voltage is noted on 
the vacuum-tube voltmeter. If it hap¬ 
pens to be 2 volts, the Q of the coit 
would be 2/0.02 = 100. This follows 



f-ig. I— Equivalent coil-condenser circuit, 
from the magnification property of the 
resonant circuit. Note that R must be 
low enough not to interfere seriously 
with the remainder of the circuit but 
must be large in comparison to the coil 
resistance. 

In replacing coils in radio receivers it 
is important to sulistitute one with ap¬ 
proximately the same Q, A lower value 



Fig. 2—Simplified schematic of a Q meter, 
reduces sensitivity, while a higher value 
may cause instability or oscillation. For 
this purpose, a comparative Q meter is 
sufficient. The meters of Fig. 2 need 
not be calibrated in exact values. The 
v.t.v.m. is used merely to indicate rela¬ 
tive Q. 
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ANTENNA PRINCIPLES 

PART VIII—Metallic lens and electromagnetic horn antennas 


A NEWCOMER to the micro¬ 
wave field of tmnsmission and 
reception is the metallie lois 
systan developed recently by 
the Bell Telephone Laboratories, Oper¬ 
ating- at wave lengths of less than 5 
centimeters, the system (Photo A) con¬ 
sists of a large, square metal lens. Ac¬ 
tion is analogous to that of light waves: 
a glass lens slows down the light pass¬ 
ing through it, and the thicker the 
glass the greater the effect. A double- 
convex lens slows light rays nearest its 
optical center more than those nearer 
the periphery. In this manner, the light 
rays can be brought into focus at some 
point beyond the lens. 

Similarly, microwaves gain speed in 
passing through wave guides or be¬ 
tween resonant metal plates. And a 
metal lens system—consisting of a geo¬ 
metrical arrangement of such plates— 
can be used to equalize the wave front 
of microwaves, thus concentrating the 
energy in a given direction. 



Fig, I—Cross-section of metal-lens antenna. 

When microwaves from a point source 
(Fig, 1) pass through the wave-guide¬ 
like sections of the lens, they are speed¬ 
ed up because of the dimensions and ar¬ 
rangement of the multiplate metal lens. 
These shaped plates speed up the edges 
of the beam relative to the center so 
that the emerging wave front is flat¬ 
tened—since the path between metal 
plates is longer at the sides than at the 
center. 

Avoidance of long paths between 
plates through “stepped^* construction, 
besides sa\ ing material and weight, re¬ 
sults in uniform transmission over a 
very wide frequency band. This is an 
important advantage in broad-band 
microwave communication systems. 

The arrays of metal plates have been 
made in a variety of sizes, from those 
only a few inches square for millimeter 
transmission and reception to the larg¬ 
est array foi use with 5- and 6-centi¬ 
meter waves. With the latter array it’s 
possible t'l obtain a radiation pattern 
less than one-tenth of a degree in width, 
an important advance in microwave di¬ 
rectivity, 
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By JORDAN McQUAY 

Metallic lens systems shortly will be 
used in intercity links for the simulta¬ 
neous transmission of television, tele¬ 
phone, telegraph, facsimile, teletype, 
and other services—all possible with 
microwaves only a few centimeters in 
length. 

Electromognefric horns 

Another unidirectional u.h.f. radiator 
is the electromagnetic horn, of which 
there arc two principal types: the sec¬ 
toral horn and the conical horn (Fig, 2). 

Shape of these devices is such that 
microwave energy is concentrate<l in a 
particular direction. The field pattern 
is influenced by the shape of the horn, 
mouth and throat dimensions, and the 
mode of waves being radiated. The 
horn is normally fed by a wave guide 
system. It may be considered as a sort 
of transformer, which matches the wave 
guide to free space and thus prevents 
standing waves within the wave guide 
feed system. 

For proper matching, the width of 
the mouth should be about 10 wave 
lengths. Height of the mouth, not so 
critical a dimension, can be between 4 
and 7 wave lengths. The throat of the 
horn normally will be the same size as 
the cross-sectional dimensions of the 
waveguide feed system. Electromagnetic 
horns may be used over a moderately 
wide band of operating frequencies. 

Specific design data is beyond the 
scope of this article, primarily because 
of complications introduced through the 
use of wave guides. Actual or practi¬ 
cal dimensions will vary according to 
the mode of such waves, and accord¬ 
ing to phase dis¬ 
tribution at the 
mouth of the horn. 

Waves must be in 
phase for maxi- 
imum forward ra- 
diation. The 
amount of direc¬ 
tivity is deter¬ 
mined by the 
amount of flare, or 
flare angle, be¬ 
tween the throat 
and mouth of the 
horn. 

The same horn 
can be used for 
both transmitting 
and receiving. But 
waves must be of 
correct mode and 
polarization for a 
particular horn. 

Horns are more 
often used for 
transmitting than 
receiving, 
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All types are constructed of thin sheet 
metal. All inner surfaces and joints 
must be smooth and well polished. 

The sectoral horn (A in Fig, 2) is 
commonly used because it can be excited 
by any of several different wave modes, 
the nature of each mode influencing the 
design of the actual horn. This type of 
horn is also used to feed or radiate en¬ 
ergy into parabolic reflectors. The sec- 

hEIGHT Of MOUTH 



F»g. 2—Sectoral and conical horn radiators. 

toral horn is flared in only one dimen¬ 
sion. The optimum flare angle is between 
40 and 60 degrees when the length of the 
horn (distance from throat to mouth) 
is about the same as the width of the 
mouth. Most of these values can be de¬ 
termined experimentally, without in¬ 
volved calculations or without knowl¬ 
edge of the exact mode being trans¬ 
mitted or received. 

Field pattern will favor directivity 
in the plane perpendicular to the width 
of the horn mouth. Thus the horn shown 
(Coyiiivued on page 73) 

























Transatlantic News 

From our European Correspondent, Major Ralph Hallows 



stituents of the beam as minute charjjed 
particles, far smaller and lighter than 
the atom, which had been regarded until 
then as the smallest body in existence, 
Thomson called the particles “cor¬ 
puscles.” The name electrons was not 
adopted for them until some time later, 
though it was first coined in 1874 by 
Professor Johnstone Stoney of Dublin, 
In that year Stoney suggested that an 
electric current consisted of a stream of 
negatively charged particles, which he 
called electrons; but not till after Thom¬ 
son's work on the cathode-ray tube could 
his conjecture be p!Ove<l. The universal 
adoption of the name electron is a fit¬ 
ting recognition of Johnstone Stoney’s 
early work. We’ve advanced a long way 
since then, and, thanks to the develop¬ 
ment work done on atomic energy, we 
have revised our ideas about the nucleus 
of the atom during the past few years. 
Not many physicists now agree with the 
statement still to be found in textbooks, 
that the nucleus contains individual 
electrons. The coming idea seems to be 
that it consists of neutrons and protons 
only. But just what forces bind the nu¬ 
cleus into a bundle so tight and so diffi¬ 
cult to unfasten is still a mystery. There 
in still in some of our atomic laboratories 
a feeling that neither the neutron nor 
the proton may be found eventually to be 
simple bodies. The proton, representing 
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unit positive charge, weighs 2,000 times 
as much as the electron, which repre¬ 
sents unit negative charge. This scarce¬ 
ly seems a logical arrangement, and it 
is now being suggested that both neu¬ 
tron and proton may be conglomerations 
of about 1,000 positive particles, or 
positrons, and 1,000 negative particles, 
or electrons. If that is so, a neutron is 
composed of an equal number of posi¬ 
trons and electrons, the positive and 
negative charges neutralizing one an¬ 
other; the proton would contain, say, 
1,001 positrons to 1,000 electrons and so 
have unit positive charge. Should this 
idea have any foundation in fact, the 
breaking up of the neutron might fur¬ 
nish a vastly richer store of atomic 
energy than nuclear fission. 

Measuring instruments 

Among the most interesting of the 
radio and electrical appliances at the 
recent exhibition of the Physical Society 
in London were the high-grade multi¬ 
range devices for measuring current and 
voltage. I was much struck by one with 
40 a.c. and d.c. ranges, which is certified 
to have sub-standard accuracy on d.c., 
and on a.c. to work within one-half of 
the tolerances permitted by the British 
Bureau of Standards for first-grade in¬ 
struments. Another instrument gives a 
full-scale deflection for 50 microamperes 
of direct current, the resistance of the 
voltage scales being 20,000 ohms per 
volt. Voltage up to 2,500 can be meas¬ 
ured. On a.c. the resistance is 1,000 
ohms per volt and there is again a range 
up to 2,500 volts, 

I wonder whether American radio 
servicemen know the joys of using the 
wobbulator? The “wob” was originally 
a radar device, designed to vary the re¬ 
currence frequency of the transmitter 
and so to enable two radar stations to 
operate on the same carrier frequency 
without giving rise to mutual interfer¬ 
ence, Now a wobbulator attachment has 
been designed for the service oscillator 


and a very interesting type was shown 
at the exhibition. Attached to the oscil¬ 
lator, it acts as a frequency modulator 
and enables response curves to be ob¬ 
tained on the oscilloscope when receiver 
alignment is in progress. 

Radio for the deaf 

One of the neatest radios that I have 
seen among those especially designed to 
enable the deaf to listen to broadcast 
programs has just made its appearance 
here. It may be described as a family 
model, being just as useful to those of 
the household who have normal hearing 
as to the deaf person. With the switch 
in position 1 the set works as an ordi¬ 
nary radio, operating its loudspeaker. 
Position 2 cuts in a pair of headphones 
in parallel with the speaker and pro¬ 
vided with separate tone and volume 
controls. In position 3 the loudspeaker 
is out and only the headphones are 
working. Put the switch to position 4 
and the apparatus becomes a deaf-aid, 
enabling the i>orson with defective hear¬ 
ing to take part in general conversation. 
This is done liy bringing into actioTi a 
crystal microphone with a wide angle of 
response, connected through the a.f. 
circuits to the headphones. In addition 
the headphone circuit is provided with 
an output limiter to protect the deaf 
listener from the shock of sudden loud 
noises. You can imagine what a blessing 
this instrument niay be to those who 
suffer from one of the greatest of all 
handicaps, defective hearing, 

Mountain antenna mast 

One of the most remarkable antenna 
systems ever erected is in a lonely spot 
in southwest Kngland, The British Post 
Office has for many years been operating 
at Rugby a high-powered Ifi-kc trans¬ 
mitter, used for world-wide contacts. 
During the war it was decided to erect 
a reserve transmitter of the same power 
output rating at a place less liable to 
enemy bombing. Actually the work was 
done only just in time, for the Rugby 
station was eventually put out of action. 
The biggest problem in building the new 
station was antenna masts. Only 3 600- 
foot self-supporting towers were avail¬ 
able and there was no possibility of 
making others, since every ounce of steel 
was required for other purposes. As the 
antenna current was to be some 400 am¬ 
peres with a peak voltage of 220,000, a 
large antenna capacitance was neces¬ 
sary. It did not seem possible to produce 
the required 15,000-20,000 ppf with any 
arrangement using only the 3 towers as 
supports. Then the idea illustrated in 
the drawing was thought of. As a re¬ 
sult of intensive high-speed reconnais¬ 
sance a hill 1,200 feet high with a very 
steep forward slope was found in a suit¬ 
able locality in the West Country, The 
(Continued on page 73) 
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Greater Knowledge means Greater Opportunities! 

Yes, Mr. Radioman, there are innumerably more and better jobs ii the Field of Radio 
as a result of war-developed techniques—Mobile Communication Systtjms for Automobiles, 
Busses, Trains, many Industrial Applications, Micro-Wave Relay Systems, FM Broad¬ 
casting, Television—these are just a few of the many new opportunities open to you who 
are alert—and are qualified! 

Let Cleveland Institute Take Over Your Personal Up-G rading 

Problenn! Qualified, competent instructors, ample, personalized instructional aids, or- 
derly, progressively arranged study assignments in recognized, approved technical texts— 
these are only a few of the many superior advantages of CIRE'S plan of personalized 
spare-time home study training for professional self-improvement. 


CLEVELAND INSTITUTE COURSES OFFER COMPLETE 
TECHNICAL TRAINING RANGING FROM LOW-LEVEL 
TO COLLEGE-LEVEL. 

A. Master Course in Radio C®niniunication. 

Covers complete preparation for broadcast station employment including 
preparation for FCC License Examinations. 

B. Advanced Course in Radio Communication Engineering. 

A college-level Radio Engineering Course. 

C. Specialized Television Engineering. 

Including post-war Television Techniques. 

All Courses Include 

The Remarkable Workbooks of Instructional Aids, prepared by the in¬ 
structing staff of Cleveland Institute. 

Choose the course best suited to your needs—Start with the section you are 
qualified to enter—Use the economical CIRE "Pay-As-You-Go-Plan 

CLEVELAND INSTITUTE 
OF RADIO ELECTRONICS 

Contractors to the Canadian Broadcasting 
Corporation 

RC-7 Terminal Tower 
CLEVELAND tS, OHIO 

Approved for Training under "G-1 Bill 
of Rights" 


ENROLL FOR INDIVIDUAL SECTIONS OF 
COURSES, IF YOU PREFIER 

If you need only highly specialized training, you can study one 
or more of the following sections inf toad of a complete course. 

1. Mathematics of Radio. 

2. Fundamentals of DC and AC Theory. 

3. Essentials of Radio Communicatiot.. 

4. Communication Networks. 

6. Advanced Radio Telephony for the Broadcast Operator. 


6. Audio and Radio Components and Systems (Design of Receiver 
and Transmitter Equipment). 


-------------------- (MAIL THIS COUPON) 

Cleveland Jn<titu1e cf Radio Electronics. RC-7, TermlnaJ Tower, Cleveland 3. Ohio. 
Oentleiaen: Pleaio tend Infonaatlon about your bone courses Ln Radio Electronics. 

NAME . 

ADDRESS .... 

CITY . 

ZONE . 
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. High School Orad. ‘Q College Q Degree. 
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IT'S EASY IF YOU FOLLOW OUR PLAN! 

Thousands of new jobs are opening up—FM, TELEVISION, MOBILE COMMUNICA¬ 
TIONS SYSTEMS, are only a few of the radio fields which require licensed operators. 

TIME IS IMPORTANT TO YOU! 

Assures a MINIMUM of time in getting your ticket. 


fou can get your License quickly with 
NILSON^S MASTER COURSE in RADIO 
COMMUNICATION and exclusive CIRE 
Workbooks of Instructional Aids. Saves you 
many hours of random, undirected study. 


Approved for Voteran 
Training under 
‘‘Gl Bill of Riohta" 
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OF RADIO ELECTRONICS 

Contractors totthe Canadian Broadcasting 
Corporation 

RC-7 Terminal Tower 
CLEVELAND 13, OHIO 
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FREE BOOKLET tell, yon the Government Require- 
mentg for all classes of commercial licenses—Sent 
immediately upon receipt of coupon. 

MAIL THIS COUPON 


CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
RC-7 T«ralna( Tower. Cleveland 13. Ohio 
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License EzamlnatlofiB. (Does not cover Amateur License Examinatlone.) 
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SIMPLE ONE-TUBER 

This writer has found the following 
simple receiver to give good service. One 
of the important features of the circuit 
is that the A-battery—an ordinary 
flashlight cell—is mounted in an insu¬ 
lated holder and operated at a slight r.f. 
potential above ground. This makes it 
possible to use an electron-coupled 
oscillator circuit with a fllament tube. 
The coil is made from a standard tuned 
r.f. antenna coil with its windings con¬ 



nected in series and the positive side of 
the filament connected to the junction of 
the coils. Regeneration is controlled by 
varying the voltage on the screen grid. 

The entire unit, with the exception of 
the B-battery, is mounted in a metal 
box 3x4x5 inches. For good service, 
a ground is as important as the an¬ 
tenna. In an efficient installation north 
of Boston, Mass., stations were received 
from as far away as West Virginia, 
Gray Trembly, 
Somerville, Mass. 

HEATERLESS B SUPPLY 

The low-voltage power supply shown 
here was designed to replace the B-bat- 
tery in a camera-type portable radio. 
It can be built into a unit compact 
enough to fit into the space formerly 
occupied by the battery it replaces. No 
provisions were made for a filament 
supply, since it was not wdshed to re¬ 
wire the filament circuit of the set. If 
the set has series filaments, a suitable 
dropping resistor may be used to make 
the set all-electric, 

1O0/2W. 



The supply uses an OY4 cold-cathode 
half-wave rectifier. The starter anode 
is connected to the main anode through 
a 10-megohm resistor, by-passed with 
a 0.002-pf condenser. The No. 7 and No. 
8 pins must be connected together at the 
socket. 

W. G. Murray, 
Ottawaf Canada 


ADDING AN "S'' METER 

I have found the accompanying sim¬ 
ple circuit useful for adding an “S'* 
meter to a receiver. In this case a 6N7 
was used as a meter amplifier and beat^ 



frequency oscillator. The grid of the 
amplifier section is connected to the high 
side of the detector load resistor, and 
its plate voltage is obtained through a 
variable, 30,000-ohm, wire-wound re¬ 
sistor. If a variable resistor is not 
available, an adjustable resistor may be 
used, since the setting is seldom varied 
once it has been adjusted, 

D. Stapleton, 

Grahamsiown, South Ajrxca 


RADIO-CRAFT will present 
a new feature on this page 
next month. Watch for it! 
If readers approve, it may 
be adopted as a perma¬ 
nent feature of the maga¬ 
zine. 


USEFUL POWER SUPPLY 

The variable output power supply de¬ 
scribed here has many applications in 
the radio service shop, but I find it most 
useful for re-forming wet and dry elec¬ 
trolytic condensers. 

To re-form condensers, connect the 
condenser to the terminals of the sup¬ 
ply—be sure to observe polarity—and 
adjust the input voltage so that the d.c. 
output is equal to the working voltage 
of the condenser. As the condenser re¬ 
forms. its internal resistance increases, 
necessitating an adjustment in the input 
voltage. Most condensers will be com¬ 
pletely re-formed in from 10 to 15 min¬ 
utes, depending on the amount of leak¬ 
age present. In cases where excessive 
current is drawn it will be necessary to 
apply about one-half working voltage 
and increase it in 
small steps every 
10 or 15 minutes 
until working volt¬ 
age is reached. 

All new electro¬ 
lytic condensers, or 
those that have not 
been used for sev¬ 
eral months, should 
be re-formed be¬ 


fore installation to prevent overloading 
the rectifier tube. 

W. M. Finley, Jr. 

Norfolk, Ark. 

TEST AMPLIFIER 

Here is a circuit of a handy little test 
amplifier and ‘^B’* supply that can be 
built very compactly on a small chassis. 
It can be used to test phono pickups, 
r.f. tuners and microphones. 


25B8/I2B8 T0L7/32L7 



The signal from the device under test 
is picked up by a probe that is plugged 
into Jl, This signal is applied to the 
grid of the pentode section of the 12B8 
amplifier. The triode section of this tube 
functions as a detector for r.f. voltages. 
The output of this detector is amplified 
by the pentode section of the 32L7 and 
coupled to the speaker. 

The power supply consists of a half¬ 
wave rectifier utilizing the diode section 
of the 32L7, The output of the supply 
is connected to pin jacks on the panel 
so the voltage may be used to power 
small devices. 

F. U. Billion 
Hollywood, Calif. 

CODE OSCILLATOR 

A midget receiver can be made into 
an efficient code oscillator with only 
one additional part and two circuit con¬ 
nections. 

The part required is a paper con¬ 
denser of .002 nf at 400 volts d.c. work¬ 
ing. One lead of the condenser is con¬ 
nected to the plate of the output tube 
and the other is brought to a tip jack. 
A lead is then brought out from the 
(Continued on page 61) 
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RADIOMEN’S HEADQUARTERS ll WORLD WIDE MAIL ORDER SERVICE ! !! 


6-BAND COMMUNICATIONS RECEIVER BC-348 

Featuring^ coverage from 200 to 500 Kc. and 1500 to 18000 Kc. on a direct reading 
dial with the finest vernier drive to be found on any radio at any price—high 
sensitivity with a high degree of stability— crystal filter—BFO with pitch 
control'—standard 6 volt tubes. Contains a plate supply dynamotor in com¬ 
partment within the handsome black crackle finish cabinet, the removal of which 
leaves plenty of room for installation of a llOV, 25 or 60 cycle power supply. 
These receivers, which make any civilian communications receiver priced under 
$200.00 look cheap and shabby by comparison, are only $44.50. Power supply 
kit for conversion to llOV, 25 or 60 cycle, is only $8.50 additional. 

ARMY BC-312 COMMUNICATIONS RECEIVER 

This receiver covers the frequency range of 1-5 MC to 18 MC in six direct reading 
bands. The dial, that is driven with split gears to prevent backlash, has 4500 
logging divisions per band with approximately 600 divisions on the 20 and 40 
meter ham bands and 1000 divisions on 80 meters. Two stages of RF before 
the converter in this set give it a very high signal to noise ratio and maximum 
sensitivity. Outstanding features of this receiver are: BFO with pitch control, 
send-receive relay, jacks on the front panel for headphones and speaker output 
and mike and key input, all tubes are standard 6 volt types. This receiver was 
designed to withstand rough usage in the field and for operation from vehicles 
while in motion, so it is ruggedly constructed and contains a dynamotor power 
‘ r —Your cost—$4!l.II5. Cc ‘ ‘ ----- 


supply- 


conversion kit 110 VAC is available for 


$6.50 



GENERAL ELECTRIC 
150 WATT 
TRANSMITTER 

Cost the Government $1800-00 
Cost to you $44.50?!!! 

This is the famous transmitter used in U.S. 
Army bombers and ground stations, during 
the war. Its design and construction have 
been ' proved in service, under all kinds of 
conditions, all over the world. The entire frequency range is covered by means of 
plug-in tuning units which are included. Each tuning unit has its own oscillator and 
power amplifier coils and eon demurs, and antenna tuning circuits—all designed to operate 
at top efficiency within its particular frequency range. Transmitter and accessories are 
finished in black crackle, and the miljiammctcr, voltmeter, and RF ammetei: are mounted 
on the front panel. Here are the specifications: FREQUENCY RANGE: 200 to 600 KC 
and 1600 to 12.600 KC. (Will operate on 10 and 20 meter band with slight modification). 
OSCILLATOR: Self*exc!ted, thermo compensated, and hand calibrated. POWER AMPLI¬ 
FIER: Neutralized class “CT’ stage, using 211 tube, and equipped with antenna coupling 
circuit which matches practically any length antenna. MODULATOR: Class “B'—uses 
two 211 tubes. POWER SUPPLY: Supplied complete w'ith dynamotor which furnishes 
lOOOV at 360 MA. Complete instructions are furnished to operate set from llOV AC. 
SIZE: 21%x23x9^ inches. Total shipping weight 200 lbs., complete with all tubefl. dyna¬ 
motor power supply, five tuning units, antenna tuning unit and the essential plugs. These 
units have been removed from unused aircraft but are guaranteed to be in perfect condition. 

GENERAL ELECTRIC RT-1248 15-TUBE 
TRANSMITTER-RECEIVER 

TERRIFIC rO'VER--(20 watts) on any two instantly selected, easily pre-adjusted fre¬ 
quencies from 435 to 500 Me. Transmitter uses 6 tubes including a Western Electric 316 A 
as final. Receiver uses 10 tubes including 955'9. as first detector and oscillator, and 3— 
7H7*8 as IF's, with 4 slug-tuned 40 Me. IF transformers, plus a 7H7. 7E6*s and 7F7’9. In 
addition unit contains 8 relays designed to operate any sort of external equipment when 
actuated by a received signal from a similar set elsewhere. Originally designeil for 12 volt 
operation, power supply is not included, as it is a cinch for any amateur to connect this 
unit for llOV AC, using any supply capable of 400V DC at 136 MA. The ideal unit for use 
in mobile or stationary service in the Citizen's Radio Telephone Band where no license is 
necessary. Instructions and diagrams supplied for running the RT-1248 transmitter on 
either code or voice, in AM or FM transmission or reception, for use as a mobile public 
address system, as an 80 to 110 Me. FM broadcast receiver, as a Facsimile transmitter or 
receiver, as an amateur television transmitter or receiver, for remote control relay hook¬ 
ups, for Geiger-Mueller counter applications. It sells for only $29.95 or two for $53.90. If 
desirH for marine or mobile use, the dynamotor which will work on either 12 or 24V DC 
and supply all power for the set is only $15.00 additional. 

RADAR INTERCONNECTOR UNIT, contains 15 tubea--$29,95. C-144 TRANSMITTER. 2 
type 826 tubes as oscillator in lecher line tuning circuit that resonates between 160 and 200 
Me. Contains 3 DC power supplies that operate from llOv 60 cycles, 10 tubes, meter, cir¬ 
cuit breaker, and carrying case—$19.95, 

AIRCRAFT AMPLIFIER Cl -This unit is housed in an aluminum case that is 9x8x7 
inches and contains 1-7Y4, 3-7N7. 3»7F7 and six 6000 ohm sensitive relays. This unit 
is brand new and in its original packing . 9,95 

BC-654 TRANSMITTER-RECEIVER- Brand NEW with 17 tubes, key. microphone and 
calibrating crystal .... $39.95 

BENDIX SCR 522—Very High Frequency Voice Transmitter-Receiver—100 to 1B6 MC, Tbis 
job was good enough for the Joint Command to make it standard equipment in everything 
that flew, even though each set cost the Gov't. $2500.00. Crystal Controlled and Amplitude 
Modulated—HIGH TRANSMITTER OUTPUT and 3 Microvolt Receiver Sensitivity gave 
good communication up to 180 miles at high altitudes. Receiver has ten tubes and trans¬ 
mitter has seven tubes, including two 832*9. Furnished complete with 17 tubes, remote 
control unit, 4 crystals, 24 volt dynamotor and the special wide band VHF antenna that 
was designed for this set. The c sets have been removed from unused aircraft and are 
guarant^ to be in perfect condition. We include free •parts and diagrams for the con¬ 
version to “continuously-variable frequency coverage*’ in the receiver. The cost of this 
unit is only $37,95. A brand new 12V, 622 dynamotor is available for $3,00 additional 
with the purchase of a 622, or separately for $15.00, 

Minimum order $3.00 — All prices subject to change — 25% deposit with COD orders. 


SERVICEMEN 

Check This Column for Lowest Prices on Quotity Parts 

Tubes: A warehouse full. Including the new* miniatures. Order all 
Ihe types you need and vre will tri to supply you oompleiely. 
The followInR prices are for fifty or nore assorted tubes, 5% less 
In lots of 1(10 or more. 27. 5YJ—38e: 26 . 35 Z5. 56. 75, 
44c; 76. 78. 6J5, 50c: 6SK7, 6fe Q7. 12SA7. 128Q7. 5U4. 

6P8. 6D6. 6SA7. 54e: 6SJ7. 12SJ7. 5V4. 5Z3. 6K6. 8K7. 6V6. 
6SD7—60e; eJ7. 6K8. 6SF7. 72c: 5V4. 6i«T. 12BA6. 12AT8. 
68e: 6L6. 99c: 32I..7. $1.08: 50B5. $1.28. These special prices 
on lubes are for one month only. 

POWER transformers—H alf-shell type. IIOV. 60 cy. 
Centertapped IIV winding. Specify either 2.5 or 6.3V fila¬ 
ment when ordering. 

For 4-5 tube sets—650V. 40.MA. 5V A 2.5 or 6.3V.$1.49 

For 5-6 tube sets—650V. 45MA. 5V & 2.5 or 6.3V. 1.75 

For 6-7 tube sets—675V. 50MA. 5V A 2.5 or 6.3V. 1.90 

For 7-8 tube sets—700V, 70MA. 5V A 6.3 or two 2.5- 2.35 

For 9*11 tube sets 700V. IOOM.\. 5V A 6.3 or two 2.5V.. 2.85 

For 9-15 tube sets—«00V. 150MA. iV A 6.3V. 2.95 

TRANSFORMERS^All types in stirk. AUTO-TRANSFORM¬ 
ERS; Steps up llOv to 220v. or slePs down 220r to llOr—$1.95. 
FIL, TRANS.: 6.3v. 8 Amps. $1.98: 5v. 10 Amps.—$1.98: 
Universal Output Trans. 8 \VaU^9e 18 Watt—$1,29; 30 Watt 
$1.69. AUDIO TRANSFORMERS: S Plate to S. Grid. 3:1— 
79e: S. Plate to P.P. Grids--790; Ueavy Duty Class AU or 
B, P.P. Inputs—$1.49: Midget Outiiut for aC-DC sets 69c; 
MIKE TRANSFORMER for T-17 lihure microphone, similar 
to UTC ouncer type—$2,00. 

CONDENSERS—PAPER TUBULAR 600 W\’— 001, .002. .005 
—8c; .01, .05-'9e: 1-IOt: .25—:!3e; .5—36c; ELECTRO* 

LYTICS: 8mfd 200v—20c: lOrafd 3Iv—20e; SOmfd 150v—23e; 
2O/20infd 150v—35e: 30/20 I50v—46<!: 50mfd 150 t— 43e; 8mfd 
475v—34e: I6mrd 350v—65e; OIL CONDENSERS: 4tr>rd 600 t 
49«; BATH TUB TYPE CONDENSERS: SX.lmfd—20c: RE* 
SISTORS: All t)*pe8 In stock at the lowest prices: Itesistor 
Kits: 100 2 watt resistors—$1.95. 

FILTER CHOKES; 200, 300, 400, 500 ohm light duty—59c; 
200 or 3oO ohm heavy duty -SOe: 2.'‘0 ma 35 ohm. made for 
U.S. Navy, fully shielded- $1.95; 75 thra 12G ma—25c or 25 for 
$4.25; "Meissner type" tapped filter chokes—25e; 8 amP. Iron 
core A filter—25e: Choke-condenser combination. Ideal to re¬ 
place any size speaker field when installing PM speakers—79e. 
110 V. CIRCUIT BREAKERS of Magnetic typo: Following 
Current Ratings In Stock: 1.25, 3, 4, 8 Amps. Please specify. 
$1.95 each. 

Seven Assorted I F. Transformers—$1,98: Fire Asstd. OscU* 
lalor Colls 69c. 

WILLARD rechargeable 2 volt storage batteries for O.E, 
portable radios $2.95. 

SPEAKERS PM dynamic type.4'*-4l.55; 5" $1.55; 6"—$1.95; 
3-'_$3.95; 10" -$5.95; 12'—$7.50. 

HEADPHONES—Highest Quality SlfWal Corps headsets with 
Sponge rubber ear cushions. 12' cord nnd plug $1.25. 5* rubber 
covered Patchcords with Phone plug aid socket—45e. 

RELAYS—Guardian SPST 12-24t. tas heai-y duty 15 Amp. 
Contacts—$1.25; Guardian 12 to 24v D.C. triple make, single 
break relay, 5 for $3.75; Sigma supcrsensltlve 2000 ohm D.C. 
8PDT Belay. (May be adjusted to operate on less than 1 
Mill!ampere)—$2.50; 6 Pole, Double Throw. Telephone Typo 
2000 ohm Belays. Super Sensitive, $2.50 ea., or two for $4.50, 
SELENIUM RECTIFIERS—Dry dlsi type 1^' by I*. 1.2 
Amp. maximum, suitable for conrertlng DC relays to AC. for 
supplying filament source in portabfi radios, converting DC 
meters to AC applications, and also m ly be used In low current 
chargers—90 e. 

METER RECTIFIERS—Full wave, niay be used for replace¬ 
ment. or in construction of all types test equipment—$1.25. 
Half Wave—90e. 

LINE FILTERS—noV-each unit cmtaJns two 2 mfd, oil 
filled condensers and a 15 amP. Irw core choke. This filter 
has Innumerable uses such as oil burner line filter, etc. A ten 
dollar value for 98e. 

Crystal pick-UP. phono motor and turntable—$5.25. 

PUBLIC ADDRESS AMPLIFIERS—15 Watts peak output. 5 
tubes, separate controls for Microphone and Phono Inputs. 
$65.00 value for only $32.00. 

WIRE—No. 18 POSJ 2 conductor parallel zlpcord. brown, 250 ft. 
spools. $4.25: 500 ft. spools. $7.95: Ko. 18 PO brown rayon 
covered parallel iampcord. 500 ft. spmis, $7.95; No. 18 SV 
round ruober covere<l double wire for v\ash machines, vacuum 
Cleaners, etc.. 250 ft. spools. $6.95: Ri bber covered mike cable. 
6e per foot; RG8U 50 olim coaX cut to any length. 8e Per foot: 
single stranded conductor shle]de<l lead with brown rubber over 
shield, super special. $1.20 per 100 fL $10.00 per 1000 ft. All 
kind! of hook-up wire, le per foort. 


MlCROPHONElt—All nationally 
known brands. Bullet crystal—$5.45: 
Bullet Dynaml'T—$7.45; Mike Jr.— 
60c: Handy Mll:e—90t; T*apel Mike— 
93e; SHI RK. T 17 MIKES, with push 
ic talk switch- 99c. 

20 ASSrO COIL FORMS, Including 
11 ceramic. 3 p«>lystyrene, and 6 fiber, 
all useful sizes- -50c. 

V A R I A B L 1 CONDENSERS: 350 
.MMFD. 5 gang—$1.95; 4 gang -$1.49: 
3 gang—«3e: 2 gang—79e: 7.5 to 20 
MMFD, 1750v spacing, extra long 
ihaft HammaHund—69e; miniature 

variables. 2.5 MMFI>—39c: 50 MMFD 
—49c: 75 MMF[>—59c: 100 MMFD— 
110 MMFD—79c. 

TRANSMITTING RF CHOKES. 4 IME. 350 Ma.—25c or 
5 for $1,00. 

INTERRUPTION FREQUENCY COILS for super-regenera- 
tlve receivers or the tremendously pmular FM adapters for 
standard broadcast sets. Iron core with a resonant fre¬ 
quency of 50 KC—39c: Air Core. 1)0 KC—29e. 

30 MC IF TRANSFORMERS, doubl.i slug tuned^Se. 
VIDEO AMPLIFIER PLATE COI -S—SIug tuned 25e. 
REMOTE CONTROL UNIT: Aluminum case 4x3x2" con¬ 
taining 2 potentiometers, triple pole iwitoh. 4 knoba, gear 
mechanism, counter and phone Jacks 59c. 

MODULATION TRA NSFORM ERS—:0 watt, metal rase 
98c; 30 watt, open-type. $1.95; 40 watt, cast aluminum 
rase. $2.95; Class "B‘* input tranifOTners, cast aluminum 
rase, $1.95: Transceiver audio transformers. 65c: Transceiver 
modulation transformera. 65c. 



BUFFALO RADIO SUPPLY, 219-221 Genesee St., Dept. 7 C, BUFFA 


Cehla Address: DUFRAO 
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MODEL 211 


MODEL 34 


MODEL 33 


MODEL 99 

MODEL 15 


model 9 


MODEL 22 





IS bOLDEN 


m ^ 


WITH 


MICROPHONES BY TURNER 


The smooth performance and rugged depend* 
ability of Turner Microphones are the result of 
sound engineering, highest quality materials, and 
faultless workmanship. 

Fo-r voice and music, for voice alone, or for 
any special sound application rely on Turner for 
greater satisfaction. Turner engineers will be glad 
to make impartial suggestions as to the right type 
microphone fo.r your particular job. 

ASK YOUR DEALER OR WRITE 


THE TURNER COMPANY 

902 17th Street N. E. * Cedar Rapids, Iowa 


TURN TO TURNER-THE PASSWORD TO SOUND PERFORMANCE 


LICENSED UNDER U. S. PATENTS OF THE AMERICAN TELEPHONE AND 
TELEGRAPH COMPANY, AND WESTERN ELECTRIC COMPANY. INCORPORATED, 
CRYSTALS LICENSED UNDER PATENTS OF THE BRUSH DEVELOPMENT CO. 



TECHNOTES 

_PHILCO CHANGERS 

Failure of the reject mechanism on 
Model 35-1285 and 35-1289 record 
changers is due to failure of the slug in 
the reject solenoid to return to the cor¬ 
rect position. This slug should be length¬ 
ened by unscrewing its two parts that 
are held together by threads. 

A. W. Powell, 
Rolfe, Iowa 


.... SILVERTONE 7036 

Flickering dial lamps and fading are 
usually Caused by loose rivets holding 
the sockets to the chassis. One side of 
the heater circuit returns to the chassis 
through one of the rivets on each socket. 
To remedy this complaint, solder a wire 
I from each socket return directly to the 
chassis. 

Stanley A. Kubit, 
La Porte, Jnd. 


RADIO-CRAFT wants Technotes de¬ 
scribing common troubles of well- 
known receivers or telling how rare or 
difficult problems were solved. A six- 
month subscription will be awarded 
for each unillustrated and a one-year 
subscription for each illustrated Tech- 
note published. 


.... CHEVROLET 985695 

These sets have been found to develop 
severe noise when the car is accelerat¬ 
ing or being driven over a rough road. 
I In three out of four cases, I have traced 
I the trouble to a broken lead on the tone- 
control condenser. This condenser is lo¬ 
cated below the tone control switch and 
is connected from one side of the latter 
to the grounded side of the volume con¬ 
trol. The break often occurs on the 
switch side of the condenser and is not 
easily detected during a visual inspec¬ 
tion. 

John W. Findarle, 
Modesto, Calif. 

.... SIGNAL TRACER 

I constructed the signal tracer de¬ 
scribed on page 756 of the August, 1946, 
issue of Radio-Craft. It would motor- 
boat when the gain control was ad¬ 
vanced. I checked the circuit and found 
that a 50,000-ohm resistor and a 0.05-pf 
condenser were used as.a decoupling fil¬ 
ter in the plate circuit of the 6Q7-GT. 
I replaced the condenser with a 10-pf, 
460-volt electrolytic and my troubles 
were over. Now the tracer works per¬ 
fectly at all volume levels. 

G. Ableman, 
Edgerton, Wis. 

.... HUM REDUCTION 

Recently I came across a set with a 
severe case of hum that was eventually 
traced to the converter stage. This stage 
used a thin wafer socket. The hum was 
caused by high-resistance leakage be¬ 
tween the filament and grid prongs. 
Replacement with a socket of the mold¬ 
ed bakelite type cleared up the trouble 
completely. 

I J. DuBovy, 

I Bronx, N. Y. 
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. . . . SILVERTONE 4500 

When hum in these sets is not trace¬ 
able to condensers or tubes, try re¬ 
placing the volume control. This con¬ 
trol may open at one end while still 
controlling the volume effectively. 

STANLinf A. Kubit, 

La Porte, IncL 

. . . . ILE3 IN PORTABLES 

The 1LE3, used in many portables, 
can be replaced with a 1LH4 if the No. 4 
(diode plate) pin is clipped off. When 
this tube is substituted for the 1LE3 in 
oscillator circuits, it will often provide 
clearer reception and lower noise level. 

Joseph H. Blache, 
Denver, Colo. 

.... WEAK R.F. AND I.F, AMPLIFIERS 
Failure of i.f. and r.f. amplifiers is 
sometimes due to moisture in the coil 
assemblies. I remove the coils and dip 
them, padders up, in a can of hot paraf¬ 
fin. The heat dries out the padders, and 
the paraffin drives the moisture out of 
the coils and seals them against the 
effects of dampness. It is wise to tie 
the coils to the forms to prevent them 
from slipping while in the paraffin. 

W, E. Hardin, 
PaintsvUle, Ky. 

.... ALIGNING KINK 

It has been my experience, when 
aligning sets with two or more i.f. 
stages, that the set will approach ideal 
alignment only to break into oscillation 
as the stages are brought into reso¬ 
nance. I find that by applying degener¬ 
ation to each stage this problem is elim¬ 
inated. Disconnect the cathode by-pass 
condensers of the i.f. stages and remove 
the grid returns for these stages from 
the a.v.c. line or ground and connect 
them to the cathodes, leaving the con¬ 
densers disconnected. This reduces the 
sensitivity enough to check oscillation. 
Upon completing the alignment, replace 
the original connections and the sensi¬ 
tivity of the set will return to normal. 

J. W. Essex, 
Halifax, N. S. 

.... SHORTED CONDENSERS 

We all know how disconcerting it is 
to have to repair a radio in which the 
tuning condenser is warped and the 
plates scraping. Sometimes only one out¬ 
side plate may be shorting and we can 
see this and correct it. At other times 
the plate may be in the center and not 
visible. My method js to disconnect the 
r.f. coil leads—only one is really neces¬ 
sary—and place a single dry cell across 
the section of the condenser which is 
causing the trouble. As the shaft is ro¬ 
tated, a distinct spark wdll be seen at 
the point or points of contact. Any sort 
of tool then may be used to straighten 
the plate. There are times when a spark 
may not be seen, but on careful exam¬ 
ination after the condenser is out of 
mesh, a dark blemish on the rotor plate 
may be seen. This, of course, is caused 
by the current flowing across the plates 
when contact is made, with the plates 
so closely meshed that no spark re¬ 
sults. 

George E. Huff, 
Miami, Oklahoma 





Radio Parts 
Radio Sets 
Ham Gear 
Amplifiers 


Industrial Electronic and Test Equipment 


It's here—ready for you now—the new, comprehensive, 1947 
Concord Catalog displaying a vast, complete selection of every¬ 
thing in Radio and Electronics. Send for your copy novi^. Select 
your needs from value-packed pages showing thousands of items 
available for IMMEDIATE SHIPMENT—hundreds of them now 
available for the first time-featuring new, latest 1947 prices. See 
the new LOWER prices on finest-quality RADIO SETS, PHONO- 
RADIOS, RECORD CHANGERS, RECORD PLAYERS, PORT- 
ABLES, AMPLIFIERS, COMPLETE SOUND SYSTEMS, TEST¬ 
ERS. See complete latest listings of all the well-known, si:andard, 
dependable lines of radio parts and equipment—tubes, condensers, 
transformers, relays, resistors, switches, speakers—all available for 
IMMEDIATE SHIPMENT from huge stocks in CHICAGO and 
ATLANTA. Whatever your needs in Radio and Electronic Parts, 
Supplies and Equipment—before you buy—SEE THIS GREAT NEW 
CONCORD CATALOG. Mail coupon for your FREE cojjy now. 




RADIO CORPORATION 

CHICAGO 7 ^ ATLANTA 3 

901 W. JACKSON BLVD. 265 PEACHTREE ST. 
iafayette radio 


Concord Radio Corporation, Dftpt.-RC-77 
901 W. Jackton Blvd., Chicago 7 , III. 

Yej, rush FREE COPY of tho comprohonilvo 
new Concord Rodio Catolog. 


Nome . 


Address . . . 
City . 


Stote . 
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I Question Box queries will be answered by mail and those 
I of general interest will be printed in the magazine. A fee 
I of 50c will be charged for simple questions requiring no 
i schematics. Write for estimate on questions that may 
I require diagrams or considerable research. 


^uiiiiiuiitiiiiiiiiiiiii>niiiiiiiiiiiiiiiuiiuituniuiuiniiiihii>iiiiiiiii 


iiitiiiniiiiHiiiriiiiiiimtiiiiiiiifiuiiiiiiiiriiiiiiiMl!^ 


O TUBE CHECKER 

^ / would like to have a diagram of a 

tube checker that can be used for mak¬ 
ing mutual conductance as well as emis¬ 
sion tests. — Han'ishiirg, Penna. 

A. The tester diagrammed provides a 
means of making mutual conductance 
and emission tests and will also check a 
tube for interelectrode shorts. It may be 
calibrated by testing tubes of known 
quality and recording the meter read¬ 
ing and control settings. 

Emission tests are made by connect¬ 
ing the cathode and one side of the 
heater or filament to the lower bus and 
all other elements to the upper bus. 
The remaining heater connection is 
made to the center bus. The total cur¬ 
rent is taken as an indication of tube 
quality. 

When making mutual conductance 

TO other sockets AS DESIRED 
12 3 4 5 6 7 


tests, the cathode and one side of the 
filament and control and suppressor 
grids are connected to the lower bus, 
the other heater to the center bus 
and plate and screen leads to the upper 
bus. 

SERVO AMPLIFIER 

• I have purchased a surplus servo 
amplifier using a pair of 7C5*Sf a 7F7f 
and a 7Y4. The power transformer is 
designed to work from a 110-volt UOO 
cycle power source. Can this be used? 
I would like to have a diagram showing 
how these parts may be used in a single- 
ended phono amplifier. Is it possible to 
use the 7F7 as a 7nixer so that I can 
use a T-17 surplus microphone, at the 
same time that I am playing the phono- 
graph. — F.E., New Britain, Conn. 

A. The diagram is shown. The T-17 is 
a single-button carbon microphone fitted 
with a .special t 5 T)e plug. A Mallory type 
JK-33-A 3-circuit 


should be replaced by a standard unit 
supplying 285 to 300 volts each side of 
center tap at 75 to 100 ma. Use either 
a speaker field or filter choke. 


V 


ELECTRONIC TIMER 

/ would like to have a circuit of an 
electronic timer with a timing range of 
from about 1/10 of a secoTUl to 2 seconds. 
The device is to operate from a 117-volt 
d.c. line .— J.I.C., New York, N. Y. 

A. An electronic timer is shown. The 
duration of the time cycle is determined 
by the setting of the 5-megohm time 
control and the capacity of its asso¬ 
ciated condenser. The values shown 
should give the required range. The 4-pf 


MAIN SW. 


GRID CAP 



mik,e jack should 
be used on the am¬ 
plifier panel. Volt¬ 
age for the mike is 
obtained by tap¬ 
ping the 7C6 cath¬ 
ode resistor. The 
microphone trans¬ 
former should be 
designed for cou¬ 
pling a 200-ohm 
single-button mi¬ 
crophone to a grid. 

The 400-cycle 
power transformer 
cannot be used 
on 60-cycle a.c. and 


7F7 


TIME 

CONT. 



O-P. O.T, STARTING SW. 


condenser Cl should be a low-leakage 
paper or oil-filled type. The condenser 
and time control should be mounted on 
low-loss material so that the time con¬ 
stant will not be disturbed. The 2,500- 
ohm relay should be equipped with 
s.p.d.t. contacts, with either circuit¬ 
opening or circuit-closing action. 

If other time ranges are desired, an 
increase in the value of R1 or Cl will 
increase the length of the cycle. 

A 50L6 or 25L6 may be used if a fila¬ 
ment-dropping resistor is used. 


7C5 


smitransconouctance; e: emission; l:line check 
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CUSTOMERS AND LAUGHS 


Customers are the queerest of ani¬ 
mals, yet without them we not only 
would starve but would miss out on a 
good many hearty laughs in life. Some 
of the incidents which have been most 
annoying to me, yet amusing, follow: 

A very irate customer appeared at 
the wicket one day asking for the man¬ 
ager of the department. Upon my ap¬ 
pearance he let forth with a strange 
language which made even my hardened 
ears burn. From what I could piece 
together of the conversation I gathered 

that the d-tubes that he bought from 

us were no d - - - good. They would work 
not too badly on IV^ volts (for which 
they were intended) and on 4 volts they 
played a little louder, but when 6 volts 
was applied they didn't play at all, and 
he wanted a refund. 

Another customer placed an order for 
a new grid leak for his radio. He knew 
that the old one in his set was defective 
as there was no sign of moisture under 
it! 

A new car radio was brought back 
under warranty service for repairs. 
Upon inspection the top of the vibrator 
can was found to be cut off. When the 
customer was questioned he admitted 
performing the operation with a can 
opener ‘‘to find out what was rattling 
inside.” 

Then there is the customer who com¬ 
plains, “My radio hasn't played a day 
since it was repaired” (especially if 
you are trying to collect an overdue ac¬ 
count), Upon investigation you find all 
the trimmers of the i.f. transformers 
tightened down and half the parts miss¬ 
ing. 

Servicemen are turning gray over¬ 
night trying to convince the public that 
the trouble is not necessarily in the 
speaker because it won't speak. 

The following telegrams add to the 
fun. “Rush two 6V67-GT tubes.'^ Upon 
advice of “No such tube,” reply came, 
“Rush instead two 6K(>7-GT tubes.*' The 
second time advice went “No such 
tube,” and the reply came, “Rush in¬ 
stead two 6K6-GT tubes,” These were 
forwarded, to be received back the next 
day with the following notation, “These 
do not fit set, please rush two 6JK7-GT 
tubes.” Just about then some customer 
has to wander in and demand a con¬ 
denser for a 1937 Victor radio. 

Put everything together and radio 
servicing is still a great trade despite 
the customers .—Raymond E. Wice 


INEXPENSIVE CHASSIS 

To make a cheap, neat-looking 
chassis, take a cigar box and drill into 
it the necessary holes for mounting 
sockets and other parts. Cover the box 
with masking tape and punch through 
the previously cut holes. Excess tape is 
pulled through the holes and fastened 
to the underside of the box. Black cloth 
bookbinders' tape also makes a neat- i 
looking job. 

Allen J. Schwartz, 
Albanyf N. Y, 


I 



COMPLETE DATA ON TEST INSTRUMENTS 
- TROUBLESHOOTING — REP/llR 


1300 pages. 70S illus. 
723 review questions 


A. A. Ghirardi's big 1300-page 
MODERN RADIO SERVIC¬ 
ING is the finest, most com¬ 
plete instruction book on Ra¬ 
dio-Electronic service work for 
either the novice or the profes¬ 
sional Radio-Electronic service¬ 
man—bar none I Read from the 
beginning, it is a COMPLETE 
COURSE IN SERVICING by 
the most modern methods. Used 
for reference, it is an invalu¬ 
able means of brushing up on 
any servicing problem. 

Gives complete information 
on all essential service instru¬ 


ment types ; how they work (with 
wiring diagrams), when and why 
to use them; how to build your 
own : preliminary trouble checks ; 
circuit and parts analysis ; parts 
repair, replacement, substitution; 
obscure ratio troubles: aligning 
and neutralizing; interference re¬ 
duction — and hundreds of other 
subjects imiuding How to Start 
and Operat? a Successful Radio 
Electronic ^rvice Business. 72S 
self-testing review questions help 
you check your progress EVERY 
STEP OF THE WAY. Only $5 
complete ($5.50 foreign). 


GHIRARDI SAVES YOU TIME 
—HELPS YOU MAKE MONEY 

Ghirardi's RADIO TROUBLESHOOTER'S 
handbook is the ideal manual to show you 
exactly how* to repair radios at home in spare 
time—quickly and without a lot of previous ex¬ 
perience or costly test e<iuipment. It contains 
MORE THAN 4 POUNDS OF FACTUAL, 
time-saving, money-making repair data for re¬ 
pairing all models and makes of radios better, 
faster and more Profitably than you may have 
thought possible! 

NOT A “STUDY” BOOK 

RADIO TROUBLESHOOTER'S HANDBOOK 

can easily pay for iUelf the first time you use it. 
You don't have to study it. Simply look up the 
make, model, and trouble symptom of the Radio 
you want to repair and go to work. No lost time! 
Clear instructions tell exactly what the trouble is 
likely to be—EXACTLY how to fix it. Actually, 
this big 744-page manual-size HANDBOOK brings 
you factual, specific repair data for the common 
troubles that occur in practically every radio in use 
today—for over 4800 most popular models of Home 
and Auto radio receivers and Automatic record 
changers of 202 manufacturers! In addition, there 
are hundreds of pages of helpful repair charts, tube 
charts, data on tuning alignment, transformer 
troubles, tube and parts substitution, etc., etc 
all for only $5 ($5.60 foreign) on an UNRE¬ 
SERVED 5-DAY money- 
BACK GUARANTEEI 


5-DAY MONEY-BACK GUARANTEE 


w: 

Technical Division, MURRAY HILL BOOKS. INC., 

Dept. RC-77. 232 Madison Ave.. New York 16. N. Y. 

I □ Enclosed find $. for books checked or □ lend C.O.D. 

. (in US.A. only) for this amount plus P<»t»Ke. If not fully satis, 
I fuctorV. 1 niay roturn tho books at the end of 5 days and receive 
my money back. 

I □ MODERN RADIO □ RADIO TROUBLE- 

. 8ERV1C1NO SIIOOTEH S lU.NDBOOK 

\ $5 (S5.50 foreign) $5 ($5.50 foreign) 

. □ Special MONEY-SAVING COMBINATION 

I Both big books for only $9.50 ($10.50 foreign) 

* Namo .. 

B Address .. 

I City & Dist. No. ...State. 

■ (Please print or write plainly) 



You Co I'f Go Wrong on o j 
Ghintrdi Radio BooJrl , 
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ANNOUNCING 



©MMDTI 

5-Watt 


BROWN DEVIL 

^ RESISTORS 



Provide Utmost Dependability 
in a New Small Size 


New Radio-Electronic Patents 


By I. QUEEN 


VOLTAGE REGULATION 

James A. Potter, Rutherford, N. J. 
(assigned to Bell Telephone Labs., Inc.) 
Patent No. 2.413.033 


A thermistor is a simple element whose re¬ 
sistance changes with a change in temperature. 
This makes it useful as a voltage or current 
regulator or control unit. In this power supply 
two thermistors are used to maintain an output 
voItoKe which is constant within very narrow 
limits. 

Thermistor A is connected across on auxiliary 
secondary winding to maintain its operating 
temperature near the optimum value. If the 
load increases more current flows through A and 
there is a tendency for the voltage of the system 
to drop. The increased current reduces the re¬ 
sistance and voltage drop across the thermistor. 


Therefore the output change is compensated for. 

Thermistor B is connected in a circuit which 
shunts the output. If the load increases as be¬ 
fore, the voltage across the shunt circuit tends 
to drop off and therefore the thermistor voltage 
will be lower. This corresponds to an increase in 
current through B and through the heater H 
of A. The indirect heating of A adds to its 
control effectiveness and practically eliminates 
any change in the output voltage. 

Although it is desirable that the shunt circuit 
current undergo a large change for small load 
changes, this effect in itself constitutes a change 
in the effective load of the power supply, which 
in itself would oppose 
good regulation. 

The problem is solved 
by including a variable 
resistor R and a nega¬ 
tive-coefficient resistor 
N (such as silicon car¬ 
bide) in the shunt cir¬ 
cuit. When the varia¬ 
ble resistor is correct¬ 
ly adjusted, the sum of 
voltages across the com¬ 
ponents w’ill be practi¬ 
cally constant over the 
operating current 
range. 



IMPROVED SUPERREGENERATOR 

Joseph A. Worcester, Jr. 

(assigned to General Electric Co.) 
Patent No. 2,410,768 


Now you can get an Ohmite wire-wound 
vitreous-cnamcled resi8tor...of proved 
reliability ... in the 5-watt size. This 
new resiBtor has the same rugged 
(xinstruction . . . the same unfailing 
dependability ... as larger Ohmite in¬ 
dustrial units. Yet it is small enough 
to (it practically any installation. Easily 
mounted by its IH-inch, tinned copper- 
w4re leads. Tolerance it 10%. Available 
in a wide range of resistance values. 
Where you need a small resistor that 
you can install and forget—use this 
new Ohmite unit. , 


OHMITE MANUFACTURING COi 

4694 Flournoy Street Chicago, Illinois 

NEW Ohm’s Law Calculator 



A new and Im¬ 
proved handy 
pocket size (9'^x 3^) cal¬ 
culator. All computing scales are on one side. 
Shows RMA resistor color code. Mail 25c In 
coin for your copy. 


©HMIT 

RHEOSTATS. RESISTORS . TAP SWITCHES 



The Buperregenerative circuit is deservedly 
popular for reception of u.h.f. signals. It com¬ 
bines broad tuning (for wide-band modulation), 
extremely high sensitivity and simple design. 
Positive feedback Is used to provide enormous 
amplification but sustained oscillations are pre¬ 
vented by periodically damping or interrupting 
the circuit. In its simplest form, the Buper- 
regenerator includes its own means of quenching 
or interruption. Feeble osciUationa are rapidly 
built up until the grid becomes sufficiently posi¬ 
tive to attract an appreciable quantity of elec¬ 
trons. This charge is trapped because of a very 
large grid resistor. The negative bias then cuts 


off plate current until the charge can leak off. 

Because of the inoperative periods required 
for a charge to leak off, the modulation fre¬ 
quency which can be received without distortion 
is much lower than the interruption rate. In 
the self-quenching circuit the latter ordinarily 
may be made as high as 50 kc by proper design 
of grid constants R and C. Therefore the circuit 
will distort FM or video signals, which have very 
wide modulation bands. This new circuit permits 
increasing the upper quenching limit to ap¬ 
proximately I me, thus making it suitable for 
television and other wide-band signals. 

Few additional components are necessary. The 
oscillator grid leak is 
composed of two resist¬ 
ors, R and S. Resistor 
S is about 1 megohm 
and is much larger 
than resistor R. The 
grid cathode of tube T 
is connected across S. 
Ordinarily the tube is 
nonoperative because of 
the cathode bias pro¬ 
duced at S, but when 
oscillator grid current 
flows through this re¬ 
sistor the tube conducts. 
This short-circuits S 
and permits a rapid 
discharge of the elec¬ 
tron accumulation on 
the oscillator grid. 



SUB-HARMONIC GENERATOR 

Stuart W. Seeley 


(Assigned to Radio 
Patent No. 

It is often inconvenient to generate a desired 
frequency directly, so either multiplication or 
division must be resorted to. Frequency multi¬ 
plication is a natural process since any distorted 
wave contains harmonics and it ta only neces¬ 
sary to pick Out the required one. Special cir- 


Corp. of America) 

2,403,559 

cuits may be designed to generate aub-harmonics. 

In this circuit sub-harmonics are generated by 
suppressing portions of the fundamental wave. 
For example, the third sub-harmonic is obtained 
by suppressing two cycles and permitting only 

(Continued on page 73) 
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TUBE and 
SET TESTER 


A COMPUTE TUBE TESTER 

Tests oil tubes including the new post-war miniature loctols such os 
the 12AT6, 12AU6, 35W4, 50B5, 117Z3, etc. • Tests by the well- 
established emission method for tube quality* directly read on the 
scole of the meter • Tests shorts and leokoges up to 3 Megohms in all 
tubes • Tesis leokages and shorts of ony one element against all ele¬ 
ments in all lubes * Tests both plates in rectifiers • Tests individual 
sections such as diodes* triodes, pentodes* etc., in multi-purpose tubes. 

Model 60-T operofoi on 90-T20 Volts 60 Cycles A.C. Housed 
in sloping Icothcrotte covered cabinet. Comes complete witli 
test leods, tube cborts ond defailcd operating instructions. 

EXTRA: WE CAN NOW SUPPLY THE MODEL 60 HOUSED IN 


l COMPLETE MULTI-METER 

• 6 D.C. Voltage Rongeti 

0 to 7.5/15/75/150/750/1*500 Volts 

• 6 A.C. Voltago Rangest 

0 jto 15/30/150/300/1*500/3*000 Volt! 

• 4 O.C. Current Ranges: 

0 to 1.5/1 5/150 Ma. 0 to 1.5 Amps. 

• low Resistance Ronget 
0 to 2.000 Ohms 

(1st division is l/lOlh of on ohm.| 

• 2 Medium Resistance Ronges: 

0 to 20,000/200,000 Ohms 

• High Resistonce Rongo: 0 to 20 Megohmi 
e 3 Decibel Ranges: 

-10 to +38 +10 to +38 +30 to +58 D.B 

BEAUTIFUL HAND-RUBBED OAK 



CABINET. COMPIETE WITH PORT* 
ABIE COVER MAKING IT SUITABLE FOR EITHER BENCH OR OUTSIDE USE. ONLY $2.75 ADDITIONAL. SPECIFY MODEL 60-C. 



THE NEW MODEL B-45 


SIGNAL GENERATOR 


Complete, ready to operofe 


Self-modulated — provides a highly stable signal. 
RF frcqucncic.s from 150 Kc. to 12.5 ^^c. on Funda¬ 
mentals and from 11 Me. to 50 Me. on Harmonies. 
Modulation is aeeomplished by grid blocking .letion — equally effective for 
alignment of amplitude and frequency modulation as well as for television 
receivers. Self-contained batteries. All Calibrations are etched on the front 
panel, permitting DIRECT READING, 


Model B-45 uses a beautifully processed dualtone front panel. Comes housed 
in a heavy-gauge crystalline steel cabinet complete with sliielded test lead, 
self-contained batteries and instructions. 


THE NEW MODEL 670 

SUPER METER ^28^ 

A Combination VOLT-OHM-MILLIAMMETER 

plus capacity ri aci ance. inductANCB 
and DECIBEL MEASUREMENTS 

D.C. VOLTS: 0 to 7.5/1 5/75/150/750/1500/7500. 
A.C. VOLTS; 0 to 15/30/150/300/1500/3000Volts, 
OUTPUT VOLTS: 0 to 15/30'150/300/1500/3000. 
D.C,CURRENT: Oto 1,5/15/1 50 Ma. 10 to 1.5 Amps, 
RESISTANCE: 0 to 500/100,000 ohms 0 to 10 Megohms. 

CAPACITY: .001 to .2 Mfd., .1 to 4 Mfd. (Quality vrst for elecrrolytics). 
REACTANCE: 700 to 27.000 Ohms; 13.000 Ohms to 3 Megohms. 
INDUCT.\NCE; 1.75 to 70 Henries; 35 to 8.000 Henries. 

DECIBELS: -10 to +18. +10 to +38. +30 to +58 
The Model 670 comes housed in a rugged, crackle'finished sreel cabinet com¬ 
plete with test leads and operating instructions. Size 5Vz^ k 7Vi" x 3". 





THE NEW MODEL CA-ll 


SIGNALTRACERnS^’^ 


Simple to operate . . . because signal intensity 
readings arc indic.itcd directly on the meter* 

★ SIMPLE TO OPERATE only I connecting 
cable-NO TUNING CONTROLS. 

★ HIGHLY SENSITIVE— uses an improved 
Vacuum Tub« Voltmeter circuit. 

★ Tube and resistor-capacity network arc built into 
the Detector Probe. 

★ COMPLETELY PORTABLE —weighs 5 lbs. and measures V* x 6" x 7". 

★ Comparative Signal Intensity readings are indicated directly on the mcier as 
the Detector Probe is moved to follow the Signal from Antenna to Speaker. 

★ Provision is made for insertion of phones. 

The Model CA-ll comes housed in a beautiful hand-rubbed wooden cabinet. 
Complete with Probe* test leads and instructions. 



THE NEW model 450 

TUBE TESTIER *39** 

Speedy operation — assured Sy newly designed 
rotary selector switch which replaces the usual 
Snap, toggle, or lever action iwitches. 


SPECIFICATIONS 


• Tests all tubes up to 117 volts. • Tests shorts 
.ind leakages up to 5 Megohms n all tubes. • Tests 
both plates m rectiners. • New type line voltage adjuster. • Tests individual 
sections such as diodes, triodes. pentodes, etc., in muki-nurposc tubes. • 
Noise Test-detects microphonic tubes or noise due to faulty elements and loose 
micrnai connections. • Uses a 4*/2" square rugged meter. • Works on 90 to 
125 volts 60 cycles A.C. 


EXTRA SERVICE—May be used as an extremely sensitive condenser Leakage 
Checker. A relaxation type oscillator incorporated in this model will detect 
leakages even when the frequency is one per minute. 


OUR POLICY 

We do not advertise any unit Which it not availahU for immediate not solicit orders for any unit that does not meet our requirgmentt 
shiprnent from stock. • Less flowery adjectives, more detailed for accuracy and honest talue. Any item purchased from us i. sold 
specifications. • Alt units are sold subject to one year guarantee with the understanding that it may be returned tor full r efund 
except when components are damaged through misuse. • do after a 10 day trial. 

20% DEPOSIT REQUIRED ON ALL C.O.D. ORDERS 


GENERAL ELECTRONIC DISTRIBUTING CO. 


DEPT. RC.7, 98 PARK PLACE, NEW YORK 1, N, Y. 


JULY. 
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Stability is maintained by an electron- 
coupled circuit and low leakage is as¬ 
sured through use of double shielding. 
The generator attenuates to less than 
1 microvolt. It is a.c, operated. The 
panel is of acid-etched aluminum with a 
steel case.— RADio-CitAFT 


TRANSMITTER CONTROL 

Ward Leonard Electric Co. 

Chicago, III. 

Offered in kit form or completely as¬ 
sembled and wired, this new transmitter 
control panel is completely interwired 
and mounts directly on a standard relay 


i‘:ick. It gives full automatic protection 
against damage to tubes, transformers, 
and other gear from overloads and 
pow’cr failures and provides linger-tip 
control of filament and plate supply. 
On filament push button starts trans¬ 
mitter; On plate button puts station on 
the air; Off plate button interrupts 
transmission; and Off tilament button 
shuts dowm station. 

The Ward panel includes 1 filament 
relay; double-pole, 15-ampore contacts; 
1 plate relay, double-pole, 15-ampere 
contacts; 1 time-delay relay; one over¬ 
load relay (250 or 500 ma); 2 push but¬ 
tons each for filament and plate supply. 
Panel size is Slis by 19 inches, with 1%- 
inch maximum depth behind panel, fur¬ 
nished in gray or black crackle finish. 
For 115 volts, 60-cycle a.c,— Radio- 
Craft 

SIGNAL GENERATOR 

Elecfronic Mfg. Co. 

Harrisburg, Penna. 

The Model 200 spot frequency genera¬ 
tor features 12 preset frequencies 
chosen to cover adequately the most 
commonly used receiver test channels. 
Six switches are provided, with only a 
flip of a switch necessary to select or 
change to any desired frequency. Spot 
frequencies are: 175, 262, 370, 455, 456, 
600, 1000 and 1400 kc and 2, 5, 7.5, and 
20 me, A single output jack makes it 
unnecessary to switch test leads. 


Weston 506 meter. Useful for detection 
of .‘itanding waves, shielding power 
leaks, r,f, choke efficiency, and circuit 
tracing for r.f, in all radio frequency 
equipment and associated components, 
without affecting operation of the cir¬ 
cuit. AM, FM and television transmit¬ 
ters up to 1500 megacycles, electronic 
heating and soldering equipment, an¬ 
tennas and transmission lines, and 
other I'.f. units can be checked through¬ 
out, It is valuable in seeking out causes 
of lowered opeiating etlieiency, damage 
or interference t6 neighboring equip¬ 
ment and components, spurious radia¬ 
tion and escape of r.f. into pow'er lines. 

Probe element is % inch in diameter, 
5 inches long— Radio-Craft 

MAGNETIC CUTTING HEAD 

Fairchild Camera and Instrument Corp. 

New York. N. Y. 

A new magnetic recording head com¬ 
plete with equalizer and standard 
mounting plate and suitable for any 
current model sound recorder is Fair- 
child’s Unit 541 A. It is designed to meet 
the standards of FM and AM broad¬ 
cast and professional recording. 

The unit has a guaranteed frequency 
response of i:2 db over a range of 30 
to 8,000 cycles with less than 1 percent 
distortion at 400 cycles. Its construction 
provides for adjusting and maintaining 
the alignment of the armature without 


formance, and economy are paramount, 
are announced by the Western Electric 
Company. These include the 1N21B, 
lX23A, ‘lN23B, 1N25, 1N26, 1N28, and 
1X31. They are applicable as frequency 
converters, low-level detectors, and in¬ 
strument rectifiers. In the unshielded 
type, a ceramic insulator separates the 
point and crystal wafer; in the shield¬ 
ed type, a metal shield encloses the 
structure. These types employ point con¬ 
tact with the rectifying element,— Ra¬ 
dio-Craft 

R.F. PROBE 

Radio Frequency Laboralories, Inc, 
Boonfon, N. J. 

This new r.f. probe is designed for 
functional testing of high frequency cir¬ 
cuits. When the probe is subjected to an 
r.f. field, a proportionate r.f. current is 
induced, rectified and indicated on a 


disassembling the cutting head. The 
cutting head has a 500-ohm impedance 
and requires a 0,6-watt + 20-db power 
level. A stylus % inch long and 0,062 
inch in diameter is used,— Radio-Graft 

ALUMINUM VOICE COILS 

General Electric Co. 

Schenectady, N. Y. 

The ncAV GE loud-speakers have 
aluminum instead of paper bases for 
voice coils. It is claimed that this type 
of form can handle greater power, has 
longer life, is unaffected by temperature 
or humidity, and will not warp or crack. 
The aluminum-based voice coil also can 
be produced with better control on 
gaps.— Radio-Craft 


LOW-VOLTAGE D.C. SUPPLY 

Electro Products Laboratories, Inc. 

Chicago, III. 

The Electro Model A power supply is 
designed for use by servicemen on auto¬ 
mobile, aii craft, and marine radio equip¬ 
ment opeiating from 6- or 12-volt d.c. 
supplies. It consists of two 6-volt, 7.5- 
ampere filtej'od d.c. power sources wliich 
can he placed in series to deliver 12 volts 
at 7.5 amperes or in parallel for 6-volt, 
15-ampcre operation. 

The unit operates from 105-, 115-, or 
125-volt, 60-cycle power sources and 
weighs 31 f>ounds.— Radio-Crait 


CRYSTAL RECTIFIERS 

Western Electric Co,, Inc. 

New York. N. Y. 

Silicon crystal rectifiers used in radio 
links, telephone apparatus, portable tost 
equipment, and other electronic circuits 
where space, power consumption, per¬ 
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IMPROVING THE MIDGET RADIO 


I^ANY midget t.r.f. and superhetero- 

'dyne radios make excellent tuners 
for record players and phono amplifiers. 
By using a large well-baffled speaker 
and possibly a tone-compensated ampli¬ 
fier, high-grade console radio perform¬ 
ance may be enjoyed. 

When converting the radio to a tuner, 
all power supply and amplifier com¬ 
ponents arc removed. In most cases, the 
filament and high-voltagre circuits of 
the r.f. section consume comparatively 
little current and all voltagos may be 
taken from the amplifier power supply 
with little danger of overloading. If 
the radio is an a.c.-d.c. model, the fila¬ 
ments are connected in series. In this 
case, they should be connected in parallel 
and the leads brought to the filament 
prongs of the output tube socket, into 
which the power-supply plug from the 
amplifier is to be plugged. The cathode 
terminal of this socket is grounded to 
the chassis and is the tie-in point for 
the B-minus and common ground be¬ 
tween the two units. The B-plus line in 
the tuner is connected to the plate 
terminal as the high-voltage input 
terminal, 

A 0.05-^if, GOO-volt blocking condenser 
is connected between the output of the 
detector (or the plate of the first audio 
stage if a diode-triode is used) and the 
grid terminal of the output socket. This 


terminal is connected to the input ter¬ 
minals of the amplifier. (It is advisable 
to shield the input lead since it may pick 
up hum from filament leads and other 
sources.) 

The midget receiver itself may be 
improved by installing it in a baffle 
cabinet to extend its audio frequency 
range. 

The bass response of many speakers 
can be improved through proper baffling. 
Where a suitable speaker enclosure or 
console cabinet is unavailable, efficient 
baffles can be built 
into bookcases, 
cabinets, radiator 
enclosures, and 
other household 
furnishings. A 
drawing of a suit¬ 
able baffle is shown 
in the figure. (The 
front and back 
panels are not 
shown in the draw¬ 
ing, dotted lines 
show vent and 
speaker openings.) 

For improved ap¬ 
pearance the unit 
is designed to be 
enclosed within some sort of ca.se or 
cabinet. The case shown is assembled 
from celotex panels either V 2 or % inch 
thick. Screws and glue are used on the 


assembly. The insfilo ports are 3 by 
10 inches. Dimensioiis of the vent vary 
directly as the sp3aker size. Values 
given are for a 12-inch speaker. 

This baffle, of course, will not help 
an overloaded speaker, a frequent source 
of distortion in miegets. If volume is 
kept down, however, it will produce a 
startling improvemtmt in the quality 
of any midget. In su 2 h a case the midg¬ 
et is mounted right inside the baffle 
(after removing the cabinet). Speaker 
and vent holes are scaled down to 


proper size and, wlere desirable, all 
dimensions can be decreased, with some 
sacrifice of low-not< response.— John 
Kwietinskas 



A simple baffle of this type improves midget quality startlingly. 
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GET ALL 7 VOLUMES NOW 


A mixing Bargain Offer 

Speed up and eimplify all radio repairs with the Inexpensive SUPREME 
Manuals. Service radios faster, better, easier, save money and time, use 
these most-often-needed diacram manuals to get ahead and earn more 
per hour. At unbelievable low cost (only $2 for most volumes) you are 
assured of having in your shop and on the job, needed diagrams and 
other essential repair data on 4 out of 5 sets you will ever service. Every 
Popular radio of every make, from old-timers to new 1947 sets, is included. 
Clearly printed circuits, parts lists, alignment data, and helpful service 
hints are the facts you need to improve your servicing ability. Save hours 
each Hay. every day. let those seven volumes furnish diagrams for 80^ 
of all sets. See Pictures of these attractive manuals above. Each volume 
has between 192 and 240 pages, large size 8^ x 11 inches. Manual style 
binding. Send coupon today. 

RADIO-CRAFT for JULY. 1947 


NO RISK TRIAL ORDER COUPON 

SUPREME PUBLICATIONS, 9 S. Kedzie A»e., Cliicago 12, ILL. 

Ship the following manuals: (Money back gunrantc«-d) 

0 1947 □1946 0 1942 0 1941 0 1940 □ 1S391 fO 1926-1938 
U Price each volume only $2.00, postpaid J f $2.50 J 

D 2 am enclosing $. send postpaid, 

O Send C.O.D. I am enclosing $.. deposit. 

Name; . ^ 

Address : .... .. 

(Send coupon or write order In a fetter) 
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NEW No. 931 PI /SNA ClliH Strobotron tubes. 

Each .. 

1(>Q I|v-!Vs t’onilffisers. 10 Vortetlos. Special. .$4,95 

11 Uh voltaRc transformer with Glass Stantloffs. Pii. 
115 V A «'—4U0 r'-cle»—Sec. 13.500 V. RectanKuUr: 
approx, slie 6H x 4U x 3N with standoff 13 

MilK 1>.G, OC 

T3F-7. Special. 

TUBE 

I2A6.83 6SN7 .79 

6sa7 .83 65J 7 .83 

6AJ5 . 1.25 6C4.79 

1625 .20 5PBI .5.95 


All Prices FOB Now York City. N. Y. 

HIGHBRIDGE RADIO-TELEVISION 
S APPLIANCE CO. 

343 CANAL NEW YORK 13. NEW YORK 


Tjsm 


SELECTRON SELENIUM RECTIFIERS 

> to 99 *85 

. to 49 -90 

to 5 .99 

Quotations on larger 

fumlshed uoofi roguoat 

lEFUL FOR: WAC-DC Portables ♦ Inter eoia 

iwer Suaelios * Ceiisoie Radios W Replaces 29 
of Reel Tubes 


tU., T2S-97. Spocial. $1.95 


S-9524—Traiisfornier Prl. 115 V—60 cycles. Sec^ 

V ^ 30 MA C.T.. Sec. Jf2-6.4 \ & 

'50MA. llectanicular metal case, stud mw. sol^r 
c8—appro* sue 3 1/16 x 2 5/16 x 3*k with standoff 


I,R. «7313 Fllametit Trans. 115 V—50-60 cycle. 
Sec. trl—27.KV @ 4.3 amps No. O.T.:—Sec. #2— 
5 1 V. @ 3 amp C.T.:—Sec. «3-64 V. 3 amp 
No. C.T.:—Sec. :f4 5.1 V. (p' 3 amp r.T.:—Sec. »5 

_2 6 V. @ 3.5 amps No. C.T.:—Jtei-tangular metal 

case. Boider poet terminals: Mtd on porcelain stand’ 
tiffs, stud intK. size 5*s x 4^ x 5«a with slant^i 6*^ 

T2E.88. Special. $4.95 


I HIGHBRIDGE'S BEST BUY 

Mew DYMAMiC 

TELEVISION KIT 


^15950 


COMPLETE 

With Tubes—Parts— 

Leetkereffe Cabinet 

Cnciuslve Mali Distributors 

Chock These Outstanding Features: 

• Throe stages of rldeo I.F. amplification—8.5 MC 

bandwidth. . 

• Reeetror may be alisned easily without use of 
signal generator. 

• Complete resistance and roltage analysis chart for 
easy trouble shooting supplied with each kit. 

If transformers are slug tuned for high gain and 
maximum efllclency. 

Bafety Interlock Switch supplied with each unit. 
Simplicity <rf operation—only 5 controls on front 
panel. 

Schematic diagrams are broken down into simple 
etrcults for ease in wiring. 

• Picture Is eery stable—does not jump or tear out 
even under unusiul receiving conditions. 

4 Channels—provisions for six. 

• Heventeen tubes Including Urge picture tube. 
Picture tube Is seven Inches In diameter and gives 
a picture 26 square Inches In size. 

All parts are unconditionally guaranteed to be 
eUclrtcally and mechanically perfect. 

Set comes complete 
with all necessary 
Infonnation sheets, 
parts, drilled and 
punched chassis, 
beautifully flnlsheAl 
front panel and 
moilemlBtlc cabinet. 

Hardware and other 
necessary items 
are also included. 

NOTHING TXSK 
TO BVY. 

Above kit complete 
with solid mahog¬ 
any. walnut or birch 
cabinet, as illua- 
tratedi 
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WORLD-WIDE STATION LIST 

Edited by ELMER R. FULLER 


S O far this summer conditions have 
not been very good, and very little 
real dx has been heard. Dx on the 
ham bands has been very good a 
few times, and several overseas coun¬ 
tries have come in. Hams have been 
heard from Guatemala, Mexico, Puerto 
Rico, Canada, Swan Island, Guantana¬ 
mo Bay, Barbados, Antigua, Haiti, Cos¬ 
ta Rica, Newfoundland, Alaska, Pana¬ 
ma, Bermuda, Jamaica, Canal Zone, 
Nicaragua, Montserrat (small island in 
the B. W. I.), British Honduras, Labra¬ 
dor, Honduras, Greenland, Martinique, 
Grenada, Dominican Republic, Bahama 
Islands, Saint Lucia, Virgin Islands, 
Trinidad, Brazil, Argentina, Ecuador 
Uruguay, Colombia, Peru, Curacao, 
British Guiana, Chili, Venezuela, Para¬ 
guay, Dutch Guiana, Isle of Man, Wales, 
England, Scotland, Germany, Northern 
Ireland, Italy, France, Belgium, Luxem¬ 
bourg, Switzerland, Denmark, Norway, 
Irish Free State, Malta, Netherlands, 
Greece, Spain, Gilbraltar, Portugal, Fin¬ 
land, Azores, Rumania, Sweden, Iceland, 
Sardinia Czechoslovakia, Austria, U. S. 
S. R., Algeria, Belgian Congo, Union of 
South Africa, Tangiers, Egypt, North¬ 
ern Rhodesia, French Morocco, French 
West Africa, Liberia, Southern Rhode¬ 
sia, Tanganyika, Mozambique, Gold 
Coast, Basutoland, Libya. Kenya, Ha¬ 
waii, Guam, Australia. New Zealand, 
Canton Islands, Papua, Tasmania, Mar¬ 
shall Islands, Philippine Islands, Neth- 
erland Indies, Wake Island, Palmj-ra 


Island, New Hebrides, Fiji Islands, Iwo 
Jima, China, Okinawa, Japan, India, 
Burma, Hedjaz, Iran, Aden, Iraq, Cey¬ 
lon. This is certainly a good list of 
catches for 10- and 20-meter ham bands, 
and were all received on the East Coast. 
Many of these are easy to get, but sev¬ 
eral are considered very good dx, and 
some of them only have one, or very few 
hams located there. Send in a report on 
any of these hard-to-get ones you hear. 
We have more details on them, but 
space does not permit us to publish the 
full dope, so drop me a line on the ones 
you are interested in. 

A station in the Soviet zone of Berlin 
is being operated on 6.070 megacycles, 
and is being heard often on the East 
coast. As yet we have not received a re¬ 
port of any call letters being used. 
Schedule is also unknown to us. OTC 
in Leopoldville, Belgian Congo, is being 
heard on 17.770 megacycles from 0500 
to 0830 hours, and on 9.745 megacycles 
from 1030 to 2300 hour.s, EST. Pro¬ 
grams in English are heard from 1030 
to 1200 hours, 1530 to 1645 hours, and 
2100 to 2300 hours. The last is beamed 
toward the United States, while the oth¬ 
er two are directed to the Great Britain 
area. 

In another month or so, the dx season 
will begin, and some better reports are 
expected. So make the best of it, and 
some very good dx can be picked up 
even in the warm summer months. 

All eehedutcB are Eaatcrn Standard Time. 


Statiun Frfp. 


Schedule 


Location 


Station Freq. 


Schedule 


"TT WTVT frp(|uenrLes broadrast time and muslral 

All broadcast a 400-cycle note, and an additional 4',000 
c>-cle note Is sent on 5. 10. 15. 20 and 25 inc. Tim** 
is announced in code at 5-iiiinut*- intervals, and voice 
announixmiuts are made erto half hour. 


UNITED STATES 
Waahingtoo. D. C. 


WWV 2.500 ITS. Bureau of .Stand¬ 
ards. 

WWV 5.000 1900 to 0700 l44U-cycle 

note only) 

WWV- 5.000 0700 to 1900 *440 and 
4,000-cycle note! 

WWV 10.000 

15.000 , 

20.000 I Continuously 
25.000 
30.000 
35.000 


U.S.S.R. 

Kiev 

Komtomolsk 


11.720 

9.560 Mitt* to 0930; ll(*0 U> 
1400: 1545 to 1650; 

1700 to IR30 
5.bli* Klit-diile unknown 


RADIO TERM ILLUSTRATED 





Suggested ly: Miehatl 
Kosinski, Brookiynt 

s y. 
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Location_Station Freq. S^hodufe 


Moscow 


♦>.030 

Srhri 

lule uiikiiiMVii 


Moscow 



iMIM 

10 1745; 2315 

to 

Moscow 



2.: 15 




7.30ii 

1300 

to 1800: 1815 

to 

Moscow 



2100 




9.1^11 

0000 

to 0100; 0530 

to 




0815 

; 1100 to 1130: 1500 




to 17U0 


Moscow 


9.C.iO 

1100 

la 1220; 2200 

to 




2235 



Moscow 


9.71U 

23UO 

to 0730 


Moscow 


O.S'iU 

220U 

IO 0200 ; 08.30 

to 

Moscow 



0030 

: lOUO to 1200 



lLt;3ll 

193n 

to 1(31)6: (Nidti 

to 




0800 

; 0830 to 1300 


Moscow 


I1.7S0 

0900 

lu 1001); 2((()<i 

to 

Moscow 



2130 

; 2200 to 0100 



n.S'j') 

22ll0 

to 0600: 0730 

to 




0845, 

; 1100 to 1600 


Moscow 


11.880 

0720 

to I960; 2200 

to 




0600 



Moscow 


12.IH4I 

0800 

to 1100 


Moscow 



OOUO 

to (1500: 0.530 

to 




0800; 0830 to ItOO: 2: 

200 

Moscow 



IO 2:100 

2200 to U 8 O 1 ); 

to 

Moscow 



not) 




I.V230 

05.3(1 

to 0830; 6915 

tl> 




0930; 

1030 to 1320: 2 : 

20|> 




to 2400 


URUGUAY 






Montevideo 

CXA6 

o.irjo 

1.<S30 

to 2100 


Montevideo 

CXAI9 

11.8.311 

OfiOO 

to 2200 


Montevideo 

CXAIO 

11.9U0 

183U 

CO 2115 


VATICAN CITY 



HVJ 


r..970 

0900 

to 0930: 1000 

to 

HVJ 



lion; 

; 1300 to 1330 



120(» 

to 1330 


HVJ 


11.740 

0ol5 

to 0025; (i.S.'lO 

to 

HVJ 



0900: 

: 1100 to 1115 


ir..i20 

0830 

1145 

0715 

to 0930; 1100 

to 

HVJ 


17.440 

to 9S13 


VENEZUELA 





Barouismeto 






YV3RS 

3.490 

1630 

to 2130 


Barqulsmeto 





YV6RC 

3.510 

1800 

to 2130 


Barquismeto 





YV3RN 

4.990 

0630 

to 2230 


Ciudad Bolivar 





YV6RD 

6.200 

1700 

to 2315 


Caracas 

YV5RY 

3.3811 

0930 

to 22.3i) 


Caracas 

YV5RW 

.3.100 

0 . 5:10 

to 2230 


Caracas 

YV5RX 

3.50f> 

093(1 

to 1100; 1530 

to 




22:;o 

Caracas 

YV5RM 

4.970 

0.530 

to 2230 


Caracas 

YV5RS 

3..-130 


til 22::i> 


Caracas 


4.920 

IHiOO 

to 2230 


Coro 

YVIRY 

4.770 

1600 

to 2130 


Maracaibo 

YVIRT 

3.370 

i:;io 

to 2230 


Maracaibo 

YVIRU 

3.110 

19011 

to 2130 


Maracaibo 

YVIRV 

4.750 

1730 

III 21 .>0 


Maracaibo 

YVIRL 

4.810 

0.530 

to 2230 


Maraeay 

YV4RK 

3.390 

1S»() 

to 22::o 


Merida 

YV2RC 

3.121) 

180(1 

to 2i:;o 


Puerto Cabal io 






YV4RQ 

3.180 

1700 

to 2130 


Sao Christobal 





Trujillo 

YV2RN 

4.830 

1100 

to 21.30 


YVIRO 

3.:un 

170i) 

to 2136 


Valencia 

YV4RP 

3.4i:ii 

1730 

to 2136 


Valencia 

YV4RP 

4.780 

163(> 

to 2131) 


Volera 

YVIRZ 

4.840 

1630 

til 2115 


YUGOSLAVIA 





Belqradc 


fi.l.'.O 

11.30 

to ISOi) 


Belqrade 

Belgrade 


9.42U 

Ooi«i 

0815: 

to 0230; 0630 
lllu to 1125 

to 


9.360 





U.H.F. TUBE SET 


PVER since starting radio building, I 
^have been greatly interested in t.r.f. 
circuits, because their tonal quality is 
far superior to that of any superhet. 
The circuit’s simplicity makes it easy 
for even a beginner to assemble, and 
the small number of parts required 
keeps the cost well down. 

My ambition has always been to build 
as small and compact a t.r.f, receiver 
as possible and still keep the circuit’s 
qualities. The result is shown here. 

The circuit in itself is straightfor- j 
ward, and as the parts are not too | 
crowded, it is really no trick to assemble , 


it. By using a 70L7 in the output stage, 
a full 2 watts is had on a 3-inch speaker 
—more than enough volume to fill a 
large room. 

The u.h.f. 950 acorn is used as r.f. 
amplifier and the 9002 as triode detec¬ 
tor. By using variable iron-core ti’ans- 
formers, the gain per stage is increased. 


The 8 X 4 X 4-inch cabinet is painted 
white; the knobs, the handle, and the 
speaker cloth are red. 

Performance of this set is so good 
that I practically have to chain it in 
place for fear visitors will take it away 
with them. 

—Gerard Boult 






...Bscatfss nrs owe, complete, 

COMPREiniifiVE, RELIABLE VOLUME 


We are a well staffed ORGANIZATION Send TODAY for this FREE RADIONIC CAT- 


equipped to purchase everywhere, any time, 
all types of radio equipment, and deliver them 
INTERNATIONALLY and with full technical 
assistance, consultation and service. Our cus¬ 
tomers are our "partners" in this growing en¬ 
terprise which owes its success to RESULTS. 


^haneellor 

RADIO 

RADIOS O TELEVISION COMPONENTS 

intercommunicators • RECORDERS 

PUBLIC ADDRESS • TUBES • HARDWARE 
RECORD CHANGERS • TECHNICAL BOOKS 
test INSTRUMENTS • PARTS AND ACCESSORIES 


RADIONIC 

EQUIPMENT COMPANY 


107 BnMsm • 


ALOG. Save yourself purchasing time and 
DOLLARS IN THE BARGAIN. All merchandise 
is guaranteed, backed by our international 
reputation for fair dealing. 


0 

e 

0 


MAIL TODAY 


0 


RADIONIC EQUIPMENT CO. 

Dept. 107, 170 Nassau St., N.Y. 7, N.Y. 

Gentlemen: 

Please send your Free Catalog No. 47, 
listing products of leading manufacturers 
of radio electronic parts and equipment: 
also, all literature as published. A 

0 

Name .. 

Street .P.O. Box. \j 

Town .Zone. . State. ^ 
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NEW BUYS! 
GREAT BUYS! 

%■ kits" ^ 
for 

hafhs-and^'^'::{ 
V'. " experimenter 


f 



IMMEDIATE DELIVERY 




Lafay«tte» 4 Tub« Phunt» Amplifier Kit. Designed for 
AC'DC ofK-ratlon and ha^ excellent respense rtiaractcr' 
iwtics. Einploys a 3riZ5 recliftfr. a 12HI#7 dual irlode 
BB an aniullfter phase Imerter, and two 36L6 Beam 
Pcewr output tubes In Push pull. Inverse feed-ba<k pro¬ 
vides excellent frefiueocy responee. Kupplled with a uiiD 
versal outPtJt tranwrnnner to |)crn»U matching of any 
PerRianent Magnet speaker voice coll Impedance. Power 
output of the amplifler is 3 watts. Variable tone control. 

'rhis complete kit of parts 
Includes tubes and a 
punched c ti n a s 1 8 for 
mounting euKC. ^tA JC 
K10457. )10.« 

complete kit 

KI927I — 

8 " PM Speaker.$4.00 


Lafayette All Wave 2 
Tube AC-DC Receiver 
Kit. Operates on 110 volts 
AC or DO. Employs a 
12SJ7 ns regenerative tie- 
toctor and 11L70T conibinailon power amplifier-rectifler. 
Supplied with 4 coils which cover 10 to 200 meters and 
take In police, aircraft* amateur, foreign and standard 
bands. Colls overlap in tuning range. Built-In electrical 
band spread tuning; output transformer matches receiver 
output to ariy P.M speaker vole© coll. Complete with 
headpitone jack, punched chassis, panel, plug-In coils, 
tubes, and complete ImtriKtlons. ri7 QC 

K10448 . ill.93 complete kit 

K10043 set of broadc.ist colls to cover 100-570 


meters ...$1.82 

K19269—5" PM speaker . .$2.50 


Lafayette Battery Operated All Wave Receiver Kit. 
Rlmllar to uioaIcI Kt(M-f8 aiKne. Employs a 1C5 tube as 
a detector and a 9Q5 tub© as a power amplltler. Battery 
reoulrements are a 1% volt 'A' battery, two 45 volt 
"B" batteries and a 4V4 volt ’"C ’ battery. Complete kit 
of parts Includes a Punoied chassis, panel. Plug-iu colls, 
tubes, and complete Instructions. qc 

KI045f . 3ID.9D complete kit 

K19820—kit of batteries.$3.85 

K19269—5* P.M speaker ..$2.50 

Order Now^Prepaid or C.O.O. 

FRANK LESTER, famous W2 aMJ. is back again 
'in Charge of ham radio at L.vfayctte. Mc'K be 
giad to lend a hand on any ham problem by 
mail or in person. 


Write today for our blK. new l44-l>aK0 fatalog—packed 
from eover to cover with cvery-ihlntr you need in radio 
ami eiooirontcti. Also ask for flyer C*39 with ILs latest 
news on ham tnno\-atlons and bargains. DoUt aP© FKEG. 



(RADIO WIRE TELEVISION, INC.) 

too sixth Avenue 110 Tederal St. 24 Central AvC. 
New York S3. N. V. Potion SO. Mass. Newark 2, N. J. 



ANTENNA MOUNTING 

While looking for an insulator for a 
4-section automobile antenna, I found 
that the base of the antenna was too 
large to pass through the insulators 
that I had in stock. 



A—bakell+e tube base: B—solder in prong 
holes; C—rubber grommet; D —center screw. 

1 took the base of a 4-prong tube, cut 
the prongs as close to the base as pos¬ 
sible, and sealed the holes with solder 
for a smooth finish. I then drilled a 
V4-inch hole through the base. The rub¬ 
ber grommets from available insulators 
fit perfectly over the open end of the 
base to complete a satisfactory installa¬ 
tion. 

Emerson Payne, 
Quebecf Canada 

HANDY TOOL 

By putting two V notches (V for ver¬ 
satility) in a small screw driver, as 
shown, its usefulness to the serviceman 
can be increased. The notch in the side 
is used as a hook to pull dial cable 
through openings and the notch in the 
end may be used to push cable through 
holes in the dial assembly. 


This end is also used to twist wire 
in the form of eyelets or loops for con¬ 
necting wire to screw terminals. It is 
also very handy when installing resis¬ 
tors and condensers, since the leads can 
be formed and held in position to facili¬ 
tate the soldering operation, 

Joseph S. Napora, 
Dayton^ Ohio 

PROTECTING BEAM TUBES 

In many transmitters, variable-ca¬ 
pacity coupling between the oscillator 
or driver stage and the control grids of 
807's, 8l3's, and other beam tubes con¬ 
trols the grid excitation. Unless the 
condenser is widely spaced it may arc 
or shoit and place a positive voltage on 


OONa ,002 OR LARGER 



the driven grid. This may ruin the driv¬ 
en tube and burn out r.f. chokes. 

To prevent such accidents, connect a 
0.002 m f, or larger, mica condenser C2 



in series with the variable condenser Cl. 
The blocking condenser should have a 
working voltage of about 2,000 volts for 
low-power rigs. A small lOOtipf trim¬ 
mer can be used safely for Cl, 

Samuel H, Beverage, 
Melrose, Mass, 

NOVEL PANEL FINISH 

A novel crackle finish for radio panels 
and cabinets may be made by painting 
the surface with a slow-drying enamel. 
When the surface is partially dry, ap¬ 
ply a coat of quick-drying enamel. The 
top coat of enamel will tend to shrink 
and w’rinkle the more pliable bottom 
coat and produce a realistic wrinkle- 
finish surface. 

Ronald G. Beulyn, 
Ballerat, Australia 

EXPANDED DIAL 

National Type B vernier dials can be 
altered to provide increased scale length 
and higher reset accuracy. 

The inside rim of the dial housing is 
cut down about Vs inch as indicated by 
the dotted lines on the drawing. A 
pointer is cut from thin clear plastic 
or celluloid and the edges finished with 
very fine sandpaper or pumice and 
water. A fine line is scribed down the 
center of the underside and filled with 
black India ink. A hole, large enough 
to clear the condenser shaft, is drilled 
in the lower end and the pointer glued 
to the underside of the dial. 



The outer dial scale may be made by 
drawing concentric semicircles on white 
Bristol board and covering with a thin 
sheet of celluloid. 

Augustine Mayer, 
Tiffin, Ohio 

REMOVING RIVETS 

While attempting to drill out some 
rivets that were used to hold an audio 
transformer to a chassis, the rivet be¬ 
gan to turn with the drill, making fur¬ 
ther drilling impossible. Other parts lo¬ 
cated on the chassis prevented the use 
of a chisel. I flooded solder between the 
rivet and chassis. This held it tight 
while the job was completed with a 
drill. 

George F. Cutrbss, 
Wellayid, OyiL 
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MARLIN Rifle 
.22 Caliber 


REMINGTON 

Electric 

Shaver 


EASTMAN i KODAKS 


MASTER 

^ METAL Radio 


DELTA ^ 
SPOTLIGHT 


HEALTH O METER Scale 


DORMEYER 
Electric Mixer 


ELGIN 

Compact 


STEP-STOOL 
Folding Ladder 


ZIPPO Lighter 


RADIO-STEEL 

Scooter 


Railing dll rddio servicemen 
*" ^ ^ and amafeurs! You get an 

J I ^ H honesf-to-gosh share in the profits 
I ^ m I when you buy your Radio Parts from 

V ■ J OLSON. We sell the dependable 

quality Parts you need, and we 
JC away these fine premiums 

/ g and many others listed in our new 

I M Catalog. No strings to these gifts; 

" f don't pay a cent of cash for 

S M them. You get them with OLSOM 
f Tfl*^ POINTERS. Read on! 

^ Olson sends you a tree POINTER 

for every dollar*s worth of Part* 
you order from us. Just pick out 
our nationally adver- the gifts you want and save enough 

Parts are priced very Olson Pointers to get them FREE, 

get a better deal in No cash, no "box-tops" required, 

at OLSON RADIO There is NO LIMIT to the number 

USE. Don't wait of Free Gifts you can get. Look at 

jte. Send the coupon the famous brand names on our 

lew Catalog of Radio premium giftsl We selected theni 

ree Gifts NOW, and carefully so you won't be dis- 

those Olson Pointersl appointed. It's all GOOD STUFF! 


PIPES ■ 
by ^ 
KAYWOODIE 


ARNOLD SCHWINN BICYCLE 


WESTINGHOUSE 
Electric Roaster 


73 E. MILL ST.^ DEPT. 87, AKRON, OHIO 

I want to save Olson Pointers for premium gifts. Send me your new FREE 
Premium Book and Price Guide right away. 


FREE! 


NAME_ 
ADDRESS 
CITY_ 


60 pages of new 
Olson Bargains in 
Radio Ports, Sound 
and Testing Equip* 
menf. Includes sec¬ 
tion af FREE CIFT$. 


PASTE COUPON 
ON POSTCARD 

GET IPMIBSImIwIm 

THIS |ByM™TrlB 
BARGAIN 

BOOK ^pliPPilRMRlppppiiPP 

. MOW! < OLSON RADiO WAREHOUSE, Inc 
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LATEST TELEVISION COMPONENTS 



As Used in the New RCA 10" Receiver 

New Prlrr* 

50* DoIIectlon Yoke. $16.25 

FocusliiK Coll . 9.10 

Ion Trap for lOBiM . 6.50 

Vertical Output Transformer .. . . 9.00 

llorbmntai Output Transfornrer with 9000 V, 

and 1 y. windings for second anode supply 16.85 

Widtn Control . 1.30 

Other television parts: 
nCA Defleclicn Ynlto for T and 12" 
with special shields for yoke and tube. In* 

cludlntr brackets ... 26.75 

Rubber Mask, ami Kramo with Shatterproof 

glass for 12" CR tubet . 8.00 

Five band BP Switch and coll asseiuhly. 5.60 

Cathode Ray Tubes for Television and Oscilloscopes 
from I" to 15" 

ALSO 

Receivinp lubes Capacitors (Ceramic, oil 

Sockets filled, Mica, etc.) 

Sockets for CR tubes Cnramie trimmers 

with cables And other television fom* 

Coaxial Cable OOO. 72 ponents 

and aO ohms) 

Send 50c for coroplete eataloir Including diagrams 
for HC.\. fiE, DuMont. ??tnxi>berg Carlson. Andrea 
and Vlewtonc Telovielon Hccolvers. 

World’s First Speciahxed House in Television 

TELECTRONICS SERVICE AND SUPPLY CQRP. 

264 West 4Cth Street New York 18. N. Y. 

phone PEnnsylvanIa 6-8730 


PARASITIC OSCILLATIONS 

(Co7Umued fr07n page 37) 


OPPOKTmrV AD-IETS 

AdTcrtliemenis In this section cost 20 cents a word 
for each Insertion. Name, address end Initials must 
bo Included at ttie above rate. Cash shouhl accom¬ 
pany all classlfled advertisements unless placed by 
an accredited advertising agency. No advertisement 
for less than ten words atceptct!. Ten Percent dls* 
count sis Issues, twenty Percent for twelve Issuer. 
Objectionable or misleading udvertisenienls not ac- 
go(iUhL Advertieemonts for August. 1917. Issue must 
roach us not later tlian Juno 27. 1917. 

Radio-Craft • 25 W. B’way e New York 7. N. Y. 


PRICES SI.ARIIE1>—Radio Supplies- KlU*-Catalog Free 
Technical Liiboratory, 341 Wilson Avc., Brooklyn. N, Y. 

WRITE DE!*T RC 20 FOU OUU l^.^TBSTT FREF BAR 
gain list of llaJlo and Electronlo parts. U.C Radio Parts 
ami Dlstg. Cg, 733 t^tral Ave^, Kans as City 6^ Kansas. 

CORRESPONDl-TNCK COURSES AND SFJJi'-INSTHUC- 
tion books sllglitly used. Bold. Rented. Exchanged. All 
tubjecti. Satisfaction guaranteed. Cash Paid fur used 
coutses. Complete InforrauLion and lOO-page Illustrated 
bargain catalog Free I Write—Nelsuti Co.. Dept, 39. Clii- 
cago 5, ni_ 

magazines (BACK DATED)—FOUETON. DOMESTIC, 
■rta. Books, booklets, subecriptlocts, pin-ups. etc. Cata¬ 
log 10c < refunded). Cicerone's. 803 First Ave.. New 
York 17. y Y_ 

FREB WHOLES/LF. nULMCTlN. TTtRFS. PARTS. 
Bargain prices. Henshaw Radio Supply, 3313 Delavao 
City. Kansas City, Konsaa. 

amateur radio LICENSER. COMPLETE CODE 
and theory preparation for passing amateur radio ex- 
amlnatlrmi. Rome stuily and resident cotirscs. American 
Radio Institute. 101 Weal 63rd Street. New York City. 
Sec our ad on pago 80. 


and plate leads should be redressed, 
noting the effect of each change. 

It may seem that high-frequency 
parasitics are difficult to eliminate be¬ 
cause the lesonating elements are not 
even known, but they often can be 
tuned out or damped by using very 
small trap circuits. Three types of high- 
frequency parasitic suppressors are 
shown in Fig. 3, as T1 and T2. A small 
coil (about 10 turns on a ^-inch 
form) tuned by a mica trimmer 
(10-100 nitf) often eliminates the unde- 
sived oscillation, with little effect on the 
desired frequency. A resistor of about 
10 ohms may be substituted for the con¬ 
denser as shown in the grid lead. These 
tuned or untuned circuits are connect¬ 
ed in series with plate or grid leads as 
required. Another effective method is 
the use of 50-ohm resistors in the screen 
lead. In this case, the screen by-pass 
condenser C should be connected at the 
junction of the sup pressor-resistor and 
the normal screen-dr ip ping resistors. 

Many amateurs have difficulty in op¬ 
erating beam power tubes such as the 
813 and 4-125A without neutralization, 
although manufacturer’s specifications 
often state that it can be done. The 
high-power sensitivity of these tubes 
makes operation critical under some 
conditions. Whenever they are operated 
straight through, the input and output 
circuits 7)iust be well isolated. One of 
the best ways to do this is to mount the 


grid-tuning elements below the chassis 
and the plate elements above it. It is 
also helpful to submount the socket for 
these tubes so that the internal shield 
is level with tlie chassis. 



iC- AW 

Fig. 2—Low-frequency parasitic oscillafor. 

When using receiving-type and low- 
power beam tubes, metal shields should 
be used between the grid and plate coils 
and the tubes enclosed in suitable 
shields. 

T2 



Fig. 3—Three types of parasitic suppressors. 

In all transmitting circuits, the grid, 
plate, filament, and screen grid by-pass 
condensers should be connected to the 
socket terminals and returned to a com¬ 
mon ground point through the sho-rtesi 
possible leads, — I. Queenj W20UX, 


SIGNAL GENERATOR 


WE REPAIR AIX» TYPES OF ET.ELTRICAL INSTIIU- • 
Qiciits, tub® cljeckeni and analyzers, llazelion Instrument 
Co, (Electric .Meter l.Al)Oratory). HU Liberty Sired, New 
York. N. Y, Tclcphono—BArclay 7-4239. _j 

BUIIJ) YOUR OWN RADIO KITS OF PARTS 15.95. ' 
Details Ryco ODtrlbutors P.O.R. w8. Ozone Park, N. Y. | 

RADIOMEN, BERVIOEMEN. RTOINNERS — MAKE j 
more money, easily. $250 weekly posi^lble. Wo *liow ^ 
you. Infonuatloo free. Merit. 216-32L. 132n(l Avenue. ! 
Sprlngtleld Gardena 13, New York. New York. 


S3.00 FOR CARTOON IDEAS 

RADlO-niAI'*r Prints several radio cartoons every 
tuuntli. iteatlers are InvlloU to contributo luiiuorous 
mdio Ideas which can bo used hi carUx^n form. 
It not necessary that you draw a Bkotcli. unless 
you v*ish. 

IDEAS NOT WANTED: 

No electrical or radio definitions wanted. Some of 
* these wore Published in tite past, but tho subject 
IS about exhausted. 

^ I'uytoent Is made on Publication. 

Address 

RADIO CARTOONS. RADIO-CRAFT. 
25 West Broadway, New York 7. N. Y. 


by the experimenter by cementing a 
celluloid pointer to a knob and using 
a sheet of white bristol board for the 
dial. 

The 3 coils are “jumble-wound” on a 
'/4-inch dowel inches long, as shown 
in Fig. 2. Ll covers band A and tunes 
from 75 to 220 kc. It consists of 1,100 
turns of No. 34 wire. L2, 200 to 600 kc. 
has 450 turns of No. 32 wire. L3 covers 
the broadcast band (band C) from 600 
to 1600 kc. This coil has 175 turns of 
No. 26 wire. All coils are center tapped. 
The coils are mounted on the chassis 
and are provided with a shield that 
fastens to the chassis. The wire used 
was double-silk-covered. Single-cotton- 
covered wire may be used, and enamelled 
wire two sizes larger will also be satis¬ 
factory. 

Band switching from the front panel 
is provided by a 3-position rotary switch. 
Plate and filament voltages are con¬ 
trolled by a double-pole single-throw 
switch. A 2,000-ohni potentiometer gives 
variable control of the r.f. output. 

An accurately calibrated broadcast 
receiver, with tuning indicator, is used 
to calibrate the oscillator. The receiver 
and oscillator are allowed to preheat 
for about V 2 hour. The r.f. output is 
adjusted for maximum and a.f. modula¬ 
tion is applied. The output of the signal 
generator is loosely coupled to the an- 

Fig. I—Portible signal generator circuit. (Continued on page 80) 

RADI0*CRAFT for JULY. 


T his handy little signal generator 
covers from 70 to 1500 kc in three 
ranges, using fundamental frequencies. 
A large portion of the short-wave bands 
may be covered by using the harmonics 
of the broadcast band. 

The circuit (Fig, 1) uses a 1G4-G in 
a series-fed Hartley circuit. Power is 
supplied by a 22'/4-volt B-battery and a 
1 '/4-volt flashlight cell. Modulated r.f. 
is available at the output terminal by 
adjusting a variable grid leak on the 
front panel. When the resistance is in¬ 
creased, a grid-blocking action is set up, 
modulating the r.f. at frequencies from 
500 to 1,000 cycles, depending upon the 
resistance in the circuit. 

A dial, with 3 unmarked scales, is 
required. This may be one of several 
available on the market or may be made 
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A SMALL RECORDING STUDIO 

(Contmued /rom page 36) 


follow the groove. Too deep a groove 
can cause distortion as it may place too 
severe a load on the recording head. 

Trying to record at the same level at 
33 1/3 r.p.m. as at 78 r.p.m. will cause 
distortion, particularly near tho center 
of the disc. 

An asymmetrical cutting or playback 
needle will cause serious distortion. The 
playback pickup cannot track such a 
groove accurately. A recording needle 
which is not symmetrical should be re¬ 
sharpened, The recording assembly 
should be checked to ascertain what 
caused it to wear unevenly. 

A recording stylus which is not per¬ 
pendicular to the plane of the record, 
that is tilted sidewise, will cause an 
asymmetrical groove which is impossible 
for a pickup to track. The playback arm 
itself must be mounted so that its 
needle is held perpendicular to the rec¬ 
ord and the arm bearings do not bind. 

5. Va7natio7i3 in chip. These varia¬ 
tions may be caused l»y difference in 
hardness of the blank coating. A dry, 
hard blank will produce a chip which 
feels dry and looks dull. The chip should 
lie straight and be shiny. If it breaks 
into small pieces, it is an indication of 
too light a cut, a dull needle, or im¬ 
proper needle angle. The depth of cut 
has a profound effect on the chip. Ex¬ 
perience is the best teacher of the ap¬ 
pearance of ideal chip, and measure¬ 
ment with a micrometer is considered 
good practice. 

6. Intermittent iioise. If you are re¬ 
cording from a radio receiver in the 
winter or in a dry place, it is essential 
to ground all the metal parts of the 
recorder, as a static charge is built up 
on the disc, which causes a loud crack¬ 
ling sound in the radio. There are sev¬ 
eral liquid pi*oducts which when lightly 
brushed on the disc surface prevent ac¬ 
cumulation of a static charge. Of 
course, loose connections ami micro- 
phonic tubes also can cause intermittent 
noises, which under some conditions 
might be mistaken for those caused by 
atmospheric electricity. 

7. Wow. Wow is the result of a varia¬ 
tion of speed within one revolution of 
the turntable. It can he caused by inter¬ 
mittent slippage of the drive system, by 
glazed rubber drive wheels or worn i 
drive surfaces, uneven loads on the drive 
motor caused by binding in the lead 
screw mechanism. If the record does not 
lie flat, the depth of cut will vary dur¬ 
ing one revolution, which might vary 
the turntable speed. Some recorder's 
depth of eut and cutting angle are de¬ 
pendent upon the thickness of the blank. 
When different thickness blanks are 
used, the recorder should be properly 
adjusted. It is wise to check the turn¬ 
table and then the lead screw with a 
spirit level. They should be absolutely 
parallel. 

There are also many more obvious 
causes of poor recordings, but a gener- i 
ous application of common sense is usu¬ 
ally adequate to cope with them. * 
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VOLTAGE REGULATOR 


KIT 602A-P1 
SCR-602-T6-602A 

DESCRIPTION AND PUKPOSE 
Kit consists of three voltape reKulators and nec¬ 
essary installation equipment. They are of an 
improved de■^^gn and are supplied as replace¬ 
ments for the oriKinal regulators in control 
panels BD-122-T6 and BI)-122-A. Two of tho 
regulators funClioti .18 voltage regulators for the 
a-c power supply : tho third serves to regulate 
the d-c power supply. 

PKINCIPLES OF OPERATION 

Regulators are of the carbon-pile rheostat typo, whose resistance is 
varied by changing the pressure on the carbon-pile, A carbon-pile 
regulator provides this changing force by electrical and mechanical means. 


The regulators control the voltage to SOjLO.S volts with full load 
open circuit. Rheostat turned to extreme left should give 75 volts ; 
turned to extreme right Voltage should be 85 volts. If range is high, 
screw core in : if range is low, screw core out: recheck voltage 
range with rheostat. After this, turn rheostat to 80 volts. Shock 
full load on and oflT and voltage should not rise or drop more 
than 0.5 volts. 


COMPLETE WITH 
INSTRUCTION SilOS 
80CKS, EICH *1 



STube AMPLIFIER 


using 2-IN5 and 1 
IG6. 


$<>9S 




CO-AX 

CONNECTORS 

M3S9— 

Right Angle 

Package 7Qc 
of 10. 


Complete with tubes 


We still have a supply of 

TG 10 KEYERS 

NEW—EACH ^ 


REMOTE CONTROL UNIT 

R-29-A $^95 

NEW. EACH 


POWER TRANSFORMERS 

M2 V, M2V C.T., t-SV^<^On 
700V C.T.. 200 Mills. 

All windings 3A EACH amtm 


MODEL AN-PRS-1 
NEW 

MINE 

DETECTORS 


«CH S 995 



All Orders F.O.B. DETROIT, Shipped RAILWAY EXPRESS 


No OTilcT iin€ler $S.OO — 
Please send check or money 
order. Orders .shipped CX},D, 
stihject to 20*/o advance de¬ 
posit. 


RADIO CENTER 

2530 EAST DAVISON AVE. 
DETROIT 12, MICHIGAN 
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"GLOBE” SMASHIlie 

SPECIALS /or JULY 

^AMAZING OFFER!!^ 


• 5 tube kit containing: SOLS. 35Z5. 

12SA7, 12SK7. 12SQ7 for.$2.49 

• 5 tube kit containing: SOBS. 35W4> 

12ATS. 12BA6, 12BD6 for.$2.49 

We carry a complete line of popu¬ 
lar brand radio tubes AT BELOW 
WHOLESALE PRICES. Just 
send us your order for whatever 
tubes you need. All tubes 100% 
perfect, new and fully guaran¬ 
teed. in cartons. Special prices 
on large orders. 

SPECIAL PURPOSE TUBES 

“JAN" In.pected 
Fully Guaranteed 

• Acorn Tubes; NOs. 954 to 957.49c 

• Rearing Aid Tubes: NOs. 501 AX 

to 509AX.49c 

a Sttbminiature Proximity I^dio 
Tubes used in Radar Timing De¬ 
vices: (DIODE. 6.3 Filament).69c 

POPULAR BRAND CONDENSERS 

. . , Firat Quality — Fresh Stock 

ELECTROLYTICS 
20/20 (a 150....39c 
20 (a 150. ...25c 
10 (a 450... .37c 
16 r<j 450... .53c 
20 450....59c 

10 (ft 25....18c 
26 (it) 26.... 19c 
60/30 ^ 160....49c 
30 Ca 150... .29c 

40 g 160-33c 

Minimum Condenser Order 

VOLUME CONTROLS 

600.000 OHMS. S.P.S.T. Switch 2" 

Shaft .47 

600.000 OHMS. D.P.S.T. Switch 2" 

Shaft .58 

2-Tube Phono Oscillator—Uses 36W4 
and 50B5. Packs terrific wallop .. 4.25 
Kit of 100 Assorted Carbon Resistors. 

Most Popular Ohmages. Alt at H 

Watt. Boxed—per box 100 . 1.89 

6" Alnico No. 6 P.M. Speaker (1 ox. 

Magnet) 1st Quality . 1.45 

6" Alnico No. 5 P.M. Speaker (1 oz. 

Magnet I . 1.19 

Output Transformer for B0L6.69 

6 fS. Approved AC Line Cord.25 

25 Ft. Hanks AC-DC Antenna Wire .19 

BATTERY SPECIAL 
Fresh. Standard brand Portable radio 
battery, 45 Volts “B'* .$1.39 

THiS MOMTH^S SPECIAL 

WHILE THEY LAST 
70L7 TUBES Guaranteed 

LIST PRICE $3.90 | 

Our Price ONLY 79c 

• Globe” prieei are lowest wholesale priees 
anywhere. 

• 20% Deposit reeuired with all orders. 

• We ship anywhere—prompt serviee on all 



BY PASS 



at 

St 


400 

600 

Mid. 

Volts 

Volts 

.001 

— 

9c 

.003 

. - 

9c 

.006 

.—^—. 

9c 

.01 

9c 

9c 

.02 

9c 

9c 

.03 

9c 

9c 

.06 

10c 

10c 

.1 

12c 

12c 

.25 

17c 

17c 

Order: 

10 Condensers 


• Money book guarantee on all items. 

• Write for our free eatalop and ordor blanks. 

GLOBE DISTRIBUTORS 

72 Harvard St. 

Boston 24, Moss. 


Notes on Servicing 

By HARRY A. NICKERSON 
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I N repairing a radio set, first try to 
* learn the symptoms: Does it work at 
all; faintly? Does it hum badly? Is it 
intermittent; noisy? Does it whistle? 
Did the condition come on gradually? 
Etc. Ask the owner, but be careful not 
to take his replies too literally. 

Test the tubes for emission and shorts 
or leakage. If possible, test the set in 
n))€ratio7t with tubes known to be OK. 

While a.c. sets may have a bleeder 
resistance or a speaker field across B- 
and high B-plus, it is well to test the 
resistance between B-minus and high 
B-plus. If it is less than a few megohms, 
learn the cause before operating the set 
with a good rectifier tube in the socket. 
Note that some a.c.-d.c. sets (in com¬ 
pliance with Underwriters’ regulations) 
have a small fixed condenser between 
B-minus and chassis, so chassis is not 
B-minus. The cathode of a cathode type 
rectifier, such as 25Z5, and the filament 
or tap on filament winding of the 80 
type rectifier will be high B-plus. 

Be sure that all tubes are in the cor¬ 
rect sockets. The 12SA7, 12SK7, 50L6, 
and 35Z5 have filaments at 2 and 7 
prongs; but 12SQ7 has filaments 7 and 
8. In small portables it may be worth 
while to check the resistance of each 
tube at the socket terminals, remember¬ 
ing that some may be 0.05-ampere fila¬ 
ments with a shunt resistor to operate 
with 0.15-ampere tubes in series. Re¬ 
sistance of a hot filament varies con¬ 
siderably from that of cold filament. 

Of course the most used formula in 
radio repair is Ohm’s law. Put this in 
a circle, as shown on this page. Cover 
over any letter and you have the value 
of that letter. Thus, cover I and you 

E 

have —. 

R 
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volt lamp, 0.25 ampere filament. Again 
using Ohm’s law, we find the value of 
the resistor by dividing the voltage of 
the dial light, 6, by 0.25, with the an¬ 
swer 24 ohms. The higher value we 
make the resistor, the brighter will burn 
the light, because with the two in shunt, 
more current will pass through the lamp 
when the resistance of the resistor is 
increased. (See Fig. 1.) 

Calculating resistor wattage 

The resistor in the above example 
must be able to carry the current that 
passes through it without overheating. 
So we calculate the required wattage, 
still using Ohm’s law: 

E- 6v= 

\V = — or watts = —; or about 2 watts. 
R 20(0 

In practice the wattage is figured at 2 
or more times the calculated value, so we 
would use a 5-watt resistor. 


160 

-V\Ar- 



-AW 


V7\LAC 


Line cords and ballasts 

A resistance line cord may be used to 
replace a ballast tube, and vice versa, 
as a general rule. If the resistance is 
not known, divide the voltage drop by 
the current in amperes passing through 
the string of tubes. Suppose we have 
25L6, 25Z6, 6K7, 6J7 in series. The tube 
voltages will be 25, 25, 6.3, and 6.3, total 
62.6 volts, which subtracted from line 
voltage of 117 leaves voltage drop of 
54.4 volts. Dividing 54 by 0.3 (amp) 
filament current the resistance wanted 
will be 180 ohms. 

Pilot light calculations 

If we wish to insert a pilot light in 
such a set, we connect it in parallel with 
a portion of the 180-ohm resistance, or 
in practice, use a lower-resistance line 
cord, such as 160 ohms, and insert a 
20-ohm resistor in the circuit, for a 6-8 


6J7 6K7 25L6 2526 

Fig. I—The pilot lamp and its resistor. 

Set manufacturers got together and 
decided on a color code for wires, re¬ 
sistors, condensers, etc. In most modern 
sets, you can look at a wire and say, 
“this is high B-plus,” “this is filament,” 
etc. 

Filament is yellow; B-plus, red; grid, 
green; black, negative; plate, blue. On 
power transformers, the primary is 
black, and high-voltage secondary is red. 
The primary will have a low resistance 
of say 5 ohms, while the high-voltage 
secondary may have total of as much 
as 200 ohms resistance. Other low-volt¬ 
age secondary windings will have very 
low resistance. Secondary winding 
carrying the most amperage will be 
heavier wire. 

Modern color codes 

If you have not memorized the color 
code, you can perhaps use this help: 
Starting with zero, the initials of the 
colors are BBROY for the first five: 
black 0, brown 1, red 2, orange 3, yellow 
4. A 1-megohm (1,000,000-ohm) resistor 
has green as the “third significant fig- 
ure.^’ Thus, the central spot or third cir¬ 
cular line figured will be green. Also, 
beginning with red, you will notice that 
the colors red, orange, yellow, green, 
blue, violet are those in the so-called 
color spectrum. 

While many service men are still get¬ 
ting along with a voltohmmeter. a pair 
of pliers, soldering iron, and screw 
driver, particularly the latter, together 
with a lot of experience, it is pr(>bably 
impossible to repair all sets without 
considerable equipment, which includes 
a complete set of service manuals or 
(Contimied on poge 67) 
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COLOR TELEVISION 

(Continued from )xige 26) 


nel width of 32.5 me, which is imprac- i 
tical under present frequency alloca- < 
tions and limitations of receiver design, j 

Network transmission of sequential | 
color images were successfully carried ' 
out by CBS engineers. One test was 
made over the A. T. & T. Co, co-axial 
cable loop between New York City and 
Washington, D. C., and return (total 
length 453 miles). Tests were made at 
40 and finally 48 color frames per sec¬ 
ond, The \ideo frequency cutoff in this 
instance was 2.9 me. A check by one of 
the visiting engineers who saw the dem¬ 
onstration revealed that there was a 
considerable loss in resolution due to 
the cutoff at 2.9 me, which was to be 
expected. 

A later test was conducted with the 
sequential system over the microwave 
radio link operated by the Bell Tele¬ 
phone Laboratories between New York 
City and Murray Hill, N. J, 

The simultaneous color system de¬ 
veloped and demonstrated by RCA has 
the advantage that all three basic colors 
aro continuously transmitted. Some ex¬ 
perts claim that this is very essential, 
when it comes to the pickup and trans¬ 
mission of fast-moving objects such as 
a football, tennis ball, etc,, during the 
course of a game. Color breakup is liable 
to occur in such cases, with the result 
that an object moving across the screen 
rapidly may be seen in several different 
colors, owing to the fact that the neces¬ 
sary color is not transmitted at certain 
critical instants with the sequential sys¬ 
tem. 

The first theater-size color television 

■ RFO 

BH ewe 



Fig, 4—The Sleeper color analyzer unit, 

was recently demonstrated by RCA in 
Philadelphia, using the simultaneous 
system. The image was by 10 feet. 
The number of lines used was 525. Many 
who witnessed the demonstration said 
that the color television images com¬ 
pared favorably with regular techni¬ 
color movies. As 525 lines compares 
with IG-mm home movies, about 1,000 
lines are ordinarily required to give the 
same resolution as 35-mni movies. As 
explained previously, the addition of 
color gives an apparent definition con¬ 
siderably above the 625 lines used. 

With the simultaneous system of color 
transmission black-and-white receivers 
can pick up monochrome images by the 
simple addition of a converter. (Present 
B & W receivers cannot pick up the high 
frequencies allotted to color television.) 
This is not possible with mechanical 



A phonogrgph omplifier with remorkoble 
performance and flexibility of application 
. . . the KXP-30 offers foil retention of both 
bats and treble tone^ at even the lowest volume levels, a quality not found in 
ordinary amplifiers. , . Wiring in one input channel provides for use of a plug-in 
Input or bridging tronsformer, to Convert to a SOOO-ohm balanced line^ bridging or 
50, 200 or 500 ohms balonced line input as desired. The other channel Is equalized 
for use with a crystal pickup. The KXP-30 features extremely low distortion ot all 
frequencies and volume levels} freedom from hum; uniform power output; dual acting 
individual tone controls; extended flat frequency response from 20 to 20,000 cycles. 


SPECtFICATIONS 

POWER OUTPUTi 30 watts ot less 
than 5% dislorMon with wide Pot 
power output versus frequency 
curve ond tow distortion at any 
volume level. FREQUENCY RE- 
SPONSfe: 20 to 20,000 cycles within 
I d.b. INPUTS; (2) One with crystal 
pickup network. Impcdaisce Vi meg* 
ohm. Other without phono equol* 
iier but wired for use with TR.9I 
or TR-92 p!ug*in input tronsformer, 
impedance without tronsformer 
Vz meg. with transformer, 50, 200 
or 500 ohms, depending on trons¬ 
former used. OUTPUT IMPED¬ 
ANCES: <6) 3, 4. 6. e, 16 ond 500 
ohms to termlnol strip and two 
bokellte molded sockets. GAIN; 65 
d.b, either input, high impedonco. 
79.5 d.b. with TR-92. 73.5 d.b. with 
TR-91. TONE COMPENSATION: 
Boss range from —17 to +24 d.b. 
Treble ronge from —24 to +24 
d.b,. CONTROLS; (5) Two channel 
input, one boss, one treble, one 
power switch. CONTROL PANEL; 
Etched metal, fully illuminated. 
POWER CONSUMPTION: 144 wotts, 
TUBES; (7) One 617, three 6J5. two 
6L6G. one 5U4G. DIMENSIONSi 
r' X BW’ X 15". SHIPPING 
WEIGHT: 26 lbs. 



Another contribution by NewComb 
toward better record enjoyment. 

Model LP-1 Filter and Equolizer 
greotly reduces surface noise ond 
distortion. Designed for installation 
in either commercial or home phonographs the LP-1 
is easily connected between crystal pickup ond am¬ 
plifier, providing an effective control of needle scrotch. 



A phonograph system built around the KXP-30 and 
the LP-1 offers a remarkable quolity of reproduc¬ 
tion. You have not heard the best until you heor 
Newcomb. 


Dept. C, 6324 Lexington Ave, Hollywood 38, California 
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sequential systems. Another feature is 
that electronic color television receivers 
can pick up black-and-white programs, 
A broadcaster with the RCA electronic 
sj'stem can operate a B&W and also a 
color transmitter, using the signals 
from the color camera to operate both 
transmitters. 

Other features of the electronic sim¬ 
ultaneous system are: free<lom from 
flicker; greater picture brightness; no 
color breakup; less band width than that 
required for the sequential system; 
greater flexibility for network opera¬ 
tion; compatibility with present com¬ 
mercial television, to the extent of inter¬ 
changeability and con.sequent avoidance 
of obsolescence of one by the other. 


tiet Started in Radio 



10 “NOW-TO-DO-IT” BOOKS 

Oof H Aolttf foiiTiflatlon In radio t>r 
moans of these 10c timely text books, 
fisch clearly vorllton. protUHcly lllus. 
tmtod. contain* over 15.000 wtirds. 
You'll bo nmared nt the wealth nf 
Infomuition packed Into thcM handy 
t>ook«i. Excellent for refcrenc*—Ideal 
for technical llbr.Try. Your money 
bock If not (Mttl.sbed. 

5 BOOKS for 50c 
10 BOOKS for $1.00 
Sent to You Postpaid 


No. 1—How To Make Four 
Doerle Short Wave Set* 
No. 2~Hr>w To Mak* The 
Mo^t Papular All-Wavp 1 
and 2 Tube Receivers 
No. 3—Ailematino Current 
for Beginner* 

No. 4—Atl About Aertals 
No. S—Beginner*’ Radio Oic> 


iionary {te.-iding Term*! 
NO. 6 How To Have Fun 
With Radio 

No. 7—.How To Read Radio 
Diagram* 

No. R—R.idio for Beoinner* 
No. 9~Simple Electrical E*. 

periments 
NO. lO— Television 


Remit by chock or money order—roirlster loiter If you 
send caah or atanip.s. 


RADIO PUBLICATIONS 


25A West B’w*y. 


New York (7) 
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ARMY RADIO PHORES 

Thft/'ra W*atfi«r>-Wot*r end Shotk Proof 

When We say they are made to Army specifi¬ 
cations, that’s enouah assurance they must be 
of best quality. These Army Radio Phones 
are Perfect and were O.K/d by Siitnal Corps 
Inspectors. These Dynamic Mikes and Re¬ 
ceivers, were used on aircraft and tank inter¬ 
communication systems. Use them for record¬ 
ing, for hatteryleas phone, for pocket size set 
loud speaker or talk through your radio set. 
We bousfht a f;ood many of these Radio Phones, 
they are brand new, and cost a ^reat deal 
more than you can cet them for. 

A complete dynamic hand mike, 

2 earphones, headband, cord set. 

A wonderful buy for only. 


, sreuA aeai 

$345 


GENERAL RADIO 433A Poten¬ 
tiometers 100.000 ohms, wire wound a; 1 qp 
6" diameter . 


BC 406 RECEIVER 
16 tubes, tunes 196- 
207 Me, 110 volt, 60 
cycle. Suitable for 
conversion to 2 me¬ 
ters or Television. 
Special ...... 15.95 


BC 645 TRANS RE¬ 
CEIVER 420-450MO ; 
460-490Mc: complete 
with tubes and Sv.E. 
316 A floorknob and 
conversion diaKram. 
Brand New ... 14.95 


OIL FILLED 
CONDENSERS 
10 Mfi> fioov i>r .. 

aicrro iooovdc 

10 MFI> ISOOv DP 
2MPU 2ft00v DC 
4 MFD 4000V DC 


. .79 
.3.50 
.1.75 
.5.95 


ALL STANDARD 
BRANDS 

0.1 MFD 7 .'»(M)tDC 1.50 
0.02 MKlP 8000vD(* .98 

2 MF’D lOnOih DP 17.50 
16 MKD lOOvDT .98 
7 MFD 330v AC 1.25 


HEINEMANN CIRCUIT BREAKERS—Mag¬ 
netic type in 5-20-35-65 amp sizes. qc 

Special . 

BULL’S-EYE Pilot assembly: HOv AC Can¬ 
delabra base: 1 inch Jewel U-L ap- CA 

proved . *-?w 

BUSSMAN FUSES type SAG; 1/100 amp: 
suitable for meter protection. ca 

Per doz. 


SELSYNS — type 5 
syncro transmitter, 
used in pairs as trans¬ 
mitter and follower. 
llOv AC. 

Per Pair. 15.00 


SELSYNS—Indi cator 
type in armored case : 
No 11-1 llOv AC. 

Per pair.$9,00 


METER BUYS 


(U1 MA 

2" 

McClintock .... 

2.45 

0-1 MA 

3" 

General Electric. 

, 3,50 

0-1 amp R.F. 

2" 

General Electric. 

. 2.45 

0-30v AC 

3" 

Westinchouae . . 

2.45 

600-0-600 Microamps 4 

** Western Elec. . 

. 3,75 


NEONS—While 
they last 

2 W Edison base .29 
% W Screw and 

Bay base .20 

1/26 W Bay base 
and wire leads .08 


CONTROL BOX for 
522 Transceiver—con¬ 
sists of 5 push button 
switches. 5 W.E. Co 
pilot lite assemblies 
and lever switch, all 
mounted in box. 
Brand New .... 1.25 


SCHWEIN—Free and Rate Gyro. OperaU-s 
from 24 volts DC ; complete in metal c AQ 
ca^c ready for use. Special . 


TWIN LEAD 300 ohm cable, 100 ft. 2.95 
COAXIAL CABLE 62 ohm RG/80 a jr 
100 ft. 


If not rated 25% with order, balance C.O.D. 
All prices F.O.B, our warehouse New York. 
No order under $2.00 
We abip to any part of the globe 

LEEDS RADIO CO. 

75 VESEY ST., Dept, RCJU 
COrtland 7-2612 New York City 7 


AN ELECTRONIC PHOTOMETER 

(Co7ititutcd from page 27) 


the nei:ative potential frenerated by the 
phototube. The instrument is adjusted 
for an arbitrary balance at zero illu¬ 
mination after the preliminary warm- 
ini^ up. It is then ready to read directly 
on the voltmeter circuit accurate rela¬ 
tive values of light falling on the photo¬ 
tube. Referring to Fig. 4, the operation 
of the instrument is: 

Light falling on the phototube surface 
releases electrons which in passing 
thiough the high resistance R1 gener¬ 
ate a high negative potential on the grid 
of VI, upsetting the balance of the cir¬ 
cuit and causing the indicating meter 
to drop to zero. If now a bucking posi¬ 
tive potential is applied to resistor R1 
from potentiometer R2 the circuit bal¬ 
ance will be restored when this potential 
equals that generated by the electron 
flow from the phototube. 

Cathode coupling is employed between 
VI and V2, as the current flow through 
VI is so small—measured only in micro¬ 
amperes—that few experimenters have 
an instrument sensitive enough to detect 
the flow with any degree of accuracy. 

This small current, however, can gener¬ 
ate an appreciable voltage across cath¬ 
ode resistor R3. This voltage is com¬ 
municated to the grid of V2. The latter 
tube, being of reasonably high mutual 
conductance, and 
operating with rea¬ 
sonable impedance 
in its grid circuit, 
is capable of pass¬ 
ing a plate current 
well within the 
capability of a low- 
range milliam- 
meter. The author 
employed a meter 
with a full scale of 
1.5 ma. It gave a 
convenient balanc¬ 
ing point at the 1- 
ma mark, and pro¬ 
vided a sensitive 
voltmeter when 
operated with suit¬ 
able series resis¬ 
tors. 

The tubes used 
were Australian 

types, but the meter is uncritical as to 
tubes, and any medium-mu triode may 
be used. It would be convenient to use a 
double-triode type (one of those with 
separate cathodes). 

The mechanical construction may 
take any form suited to the components 
available. Mount the phototube in a 
shielded head. If suitable light-gauge 
metal tubing is not available, a coating 
of tinfoil pasted inside a bakelitc tube 
will provide combined electrostatic and 
mechanical shielding for the tube. Pro¬ 
vide a small cover for the phototube 
window so that it may be balanced un¬ 
der dark conditions against any leakage 
or thermal currents which form a thres¬ 
hold conductance. 

To eliminate series i^e si stance and the 
i use of tubes with high-voltage heaters, 
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the heaters should he operated from a 
small transformer with an output volt¬ 
age of 6.3 volts. The approximate 150 
volts positive and negative may be ob¬ 
tained from any full-wave twin-heater 
rectifier as used in voltage-doubling cir¬ 
cuits, or two old receiver tubes may be 
operated—as in the author’s equipment 
—to give the same result. Always oper¬ 
ate VI with as low a heater power as 
possible, preferably about 4 volts. It 
functions with a very high grid resistr 
ance, and any appreciable heating of 
the grid may produce sufficient emission 
to make the circuit unstable. As the 
function of this tube is to pass only a 
few microamperes of current, this low 
voltage will be found ample* 

Having connected the circuit as indi¬ 
cated, cut off all light falling on the 
phototube, and adjust the balancing re¬ 
sistor R4, keeping R2 at zero position, 
until VI and R3 balance to produce just 
enough negative potential on the grid 
of V2 to allow V2 to pass 1 mi Hi ampere 
(or any value suitable for a balance of 
the circuit). Note this current, and pref¬ 
erably mark it on the instrument scale 
for ail future resettings, Now if light is 
allowed to fall on the phototube the 
negative potential produced on the grid 
of VI will reduce the voltage across R3 



Fig. A —This 4-tube meter is more reliable tftan the optical fype. 


and apply a negative voltage to the grid 
of V2, dropping its plate current to zero. 
Adjustment of R2 now will produce an 
opposing voltage on R1 which will re¬ 
store circuit balance as indicated by 
the meter in the cathode of V2 return¬ 
ing to its balanced condition. Now throw 
the change-over switch and read the 
value of the voltage tapped off from po¬ 
tentiometer R2. 

Once having calibrated the phototube 
photometer against a photograph ex¬ 
posure meter at some convenient illu¬ 
mination level it nOAV will be possible to 
read proportionately the light value fall¬ 
ing on the enlarger easel. 

Selection of the phototube is of im¬ 
portance, For photographic purposes a 
phototube sensitive to blue light should 
be employed. The author’s phototube is 
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a type 929, which in addition to having 
a good blue sensitivity has a light sen¬ 
sitivity well above that of the 926, 922, 
or wide-band and red-sensitive tubes. 
This tube has a sensitivity of approxi¬ 
mately 45 microamperes per lumen, 
which with its light window area of 0.6 
square inch or 1/240 square foot cor¬ 
responds to 45/240 microampere per 
candlepower or approximately 0.2 
microampere. From this it is possible 
to estimate with a considerable degree 
of accuracy the voltage which can be 
generated on the grid of Vl if the load 
resistance is known. With a value of 20 
megohms of well-insulated resistors, the 
theoretical voltage generated at the grid 
of VI will be 4 volts per candlepower, 
and as it is possible to read the volt¬ 
meter accurately to as low as 0.1 volt, 
light as low as 1 50 candlepower may 
be read with ease. By fitting a small 
rotary resistor with taps to the low im¬ 
pedance end of Rl, it is possible to vary 
the sensitivity of the instrument for 
reading of high-can die power light. If 
the positive balancing potential from R2 
is limited to 10 volts, range 1 with 20 
megohms will cover 0.02 to 1 candle- 
power. Range 2 with a load resistance 
of 2 megohms covers 0.2 to 10 candle- 
power and range 3 with Rl reduced to 
200,000 ohms covers from 2 to 100 
candlepower. 

The mechanical layout nitty well be 
left to individual tastes. The author has 
found that a very convenient arrange¬ 
ment is to mount the indicating meter 
potentiometer resistor R2 and zero-set- 
ting resistor R4 plus change-over 
switch S-1 in a small box to be mounted 
near the enlarging easel. This leaves 
the location of the rectifiers and indi¬ 
cating tubes merely a matter for per¬ 
sonal convenience. Connect the meter 
panel to the rectifier and tube section by 
a flexible cable. Screening is not neces¬ 
sary for this cable, as high-impedance 
circuits do not pass through it. The 
cable to the phototube, however, should 
be well screened, as this portion is very 
sensitive to electrostatic fields, the con¬ 
sequences of which are highly noticeable 
when attempting to operate with an un¬ 
screened cable. 

Mount the phototube with a small 
handle similar to the construction de¬ 
scribed for the elementary oil-spot in¬ 
strument. It then can be moved across 
the field of the enlarger easel for rapid 
analysis of the projected image. 

This instrument may be used for 
other than photographic purposes. If a 
relay is connected in the plate circuit of 
V2 it is possible to make an equipment 
for switching on lights at predetermined 
light levels. The application will be evi¬ 
dent to experimentally-minded photog¬ 
raphers. 


CODE OSCILLATOR 

(Continued from page 42) 


high side of the volume control and con¬ 
nected to another tip jack. When the 
key is plugged into the jacks and de¬ 
pressed, part of the audio voltage is fed 
back through the volume control, caus- 
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Easj and Thrifty to fiiiy an 

^Choose What You Need NOW-TAKE ONE YEAR TO PAY!^ 

20% DOWN—12 MONTHLY PAYMENTS! 


I 


Yes, Your Credit Is Good at NEWARK I Now 
you con buy oil the wonderful new equip¬ 
ment you wont—Receivers . . . Transmitters 
. . . Test Equipment . , .. Sound Systems . . . 
Parts . . . and hundreds of other items . . . 
for only a Small Down PoymentI Yes, take 
ONE YEAR TO PAY the Rolonce on our con- 
venient Low Cost Plon. The only corrying 
charge, is 6% of the unpaid balance. 
No Morel 

It's so simpYel So eoiyl Here's how the plon 
works: Choose ony equipment totolling $75 or 
more from our tremendous stock of stondord 
lines , . . Poy only 20% down . . , The bolonce 
in 12 Cosy Monthly Inslollmenis. For exomple: 
If you choose o $125.00 item, poy only $25 


down, leoving o bolonce of $100. plus only 
$6.00 corrying chorge. Then poy $8.84 per 
month for 12 months. Thot's olli 

Don't woiti Enioy thot new rlgl USE IT NOW 
, , PAY LATERI Get those Ports or Test Equip¬ 

ment, or whatever you need NOW . . . ond Poy 
while you use ill Take odvantoge of NEWARK'S 
Conveniont Time Poyment Pion TOOAYI 

We ore AUTHORIZED DISTRI8UTORS of ALL 
STANDARD MAKES of RADIO ond ELECTRONIC 
equipment. Look ot the portioi list (8elow) of 
New Equipment NOW IN STOCK-AII ovoitoble 
Now on Convenient Time Poyments: 

RECEIVERS • TRANSMITTERS - P. A. 
EQUIPMENT • TEST EQUIPMENT • RADIO, 
ELECTRONIC A TELEVISION COMPONENTS 


lIBERAL TRADE-IN ALLOWANCE^You'tl like Nework’s Foir*Deal Policy—A liberol trade<in ollow. 
once on your present equipment toword the purchose of ony new unit. Write us—or drop in at ony of 
^our convenient stores in New York or Chicogo to discuss the detoils. _ 

SOME OF HirNDSEDS OF ITEMS NVAIUBLE ON TIME PAYMENTS 


^RECEIVERS- 

NATIONAL 


Down Per 

Description Price Poym't. Mo. 

HC-I73T. With Spcelier $189.50 $37.94 813.39 

NC2-40.DT, With Speaker 241.44 48.36 17.06 
NC-46. With Speaker 107.40 21.48 /.59 

HRO-STAl.w/Pow. Supply 697 2 94.71 59.03 20.82 
HALLICRAFTERS 

S.40A. Receiver 89.50 17.98 6.32 

SX.42, With R42 Speaker 304.50 60.90 21.52 
SP>44. Panoramic Adapter 99.50 19.94 7.03 

HAMMARLUND 

SPC>400X, w/Speaker inCab. 347.25 69.45 24.54 
HQ-I29X. w/Speaker In Cab. 173.25 34.65 12.24 

R. M, E. 

UNr-IS2. HI. Freq. ConV* 86.60 17.36 6.11 

RME<84. Complete 96.70 19.74 6.97 

RME*4S. Complete 198.70 39.70 14.04 

COLLINS 

7SA>I. Receiver 530.00 106.04 37.44 

--TRANSMITTERS-- 

.COLLINS 

30Ki, TransmiHer 1825.00 365.08 128.96 

32VI, TranemiHer 590.00 118.04 41.69 

HALLICRAFTERS 

HT9. 100 Wett Transmitter 269.50 57.54 20.49 
TEMPCO 

75GA. 75 Watt Transmitter 495.00 99.00 34.98 
500GA. 500 Watt Transmitter 1500.00 300.00 106.00 
SUPREME JOHN MECK 

AF-IOO. 100 W. Xmtr. Comp. 450.00 90.00 31.60 
T60*l. 60 Watt Transmitter 150.00 30.00 |0.60 
SONAR 

VFX.680. All Band Exciter 87.4$ 17.49 6.17 


•TEST^EQUIPMENT- 

Ra Ca Ai Down 


Per 

Prlco Poym’t, Mo. 

115.00 23.08 6.II 
165.00 37.04 13.07 

162.50 32.54 11.48 

125.00 25.04 6.83 

152.50 30.58 10.77 


Description 

I55-C. 3" Oscillograph 
I60 B. 5" Oscillograph 
IC2-C. Channalyst 
WV*75A. Voltohmyst 
WA54A, Audio Oscillator 

SUPREME 

546A. 3" Oscilloscope 87.95 17.63 6.2I 

561 a Oscillator 133.87 26.83 9.46 

HJCKOK 

I9IX. Microvolt Generator 145.92 29.28 10.30 

305. Oscilleoraph A Oscil. I45.50 29.lO 10.26 

268X, Signal Generator 159.06 31.86 11*23 

534, Tube A Set Tester 136.30 27.66 9.77 

JACKSON 

652. Audio Oscillator 117.00 23.40 6.27 

WESTON 

798. Tube Check. A Analyzer 187.09 37.45 13.22 

785, Circuit Tester 103.59 20.79 7.32 

TRIPLETT 

2432. Signal Generator 86.73 17.37 6.13 

1632. Signal Generator 107.80 21.64 7.61 

PRECISION 

954P, Port Tube A Set Tester 97.22 19.46 6.67 

DUMONT 

164E. 3" Oscilleoraph 105.00 21.00 7.42 

208B. 5** Oscillograph 235.00 47.06 16.60 

274. 5* Oscillograph 115.50 23.10 8.16 

SIMPSON 

330. Tube Tester 96.53 19.37 6.81 

415. Signal Generator 112.70 22.56 7.90 


95 Deposit with Your Order Now Will Reserve Your Equipment 


NEW YORK 

Offices & Warehouse 

242W.55thSi.,KY19 



Prices eubjcct to ehangu 
Shipments F.O.B.. New York Or Chicago 


iTr?CHICAGO 

'J / 323 W. Modison Si. 

New York City Sforos: 115-17 W 45fh St. & 212 Pulton St. 


ing a ‘*howI.” This howl or audio note 
can be varied in pitch by adjusting the 
volume control which, in this case, acts 
as a tone control. This makes an effi¬ 
cient and handy code practice oscilla¬ 
tor. Ralph Bloom, 

Brooklyn^ N. F. 

STEREOPHONIC SOUND 

A high-fidelity stereophonic sound 
system developed in Germany during 
the war creates the illusion of natural 
auditory depth, a recent Department of 
Commerce report states. The system 
uses three communication channels for 
reproducing sound as well as for re¬ 
cording it. The recorder handles a fre¬ 
quency range of 23 to 10,000 cycles and 
a dynamic range of 60 decibels with a 


AMAZING NEW 
FM-TELEVISION ANTENNA 


Now sonsational 300-ohm folded dipole antenna. AlTorda 
m:iny ndvantu^es over present antennas. No more clali- 
Kr.'ite hiRh priced installations ro<iulre4l. Easily iiistailod 
oil roiif. under rut;, or Ueiilnd furniture. 


P.irkod complete with instructions. * oa 

Shipped prepaid.. ^*037 CBCH 

Speeify television or F.M. (new or Old frcq.). Fully BTuar- 
unteeu and immediate delivery. 


CALLING ALL HAMS 
PHASE MODULATED KIT 

The F.M. 1001. is tmsleolly a phase modulated exciter 
atTortlinK simulated frequency modulation. No more ex* 
jiensive modulators rc<|uired. 

Your present C.W. Transmitter from I Watt to 1 K.W. 
input can t>c used without any loss tu the input. 

The F.M. 1001 is constructed on a hcaty black crackled 
chassis mcasurinK 5x10x3 and Is supplied in Kit form 
cc.mplcte with two coils, instructions AtQ Qlf aa#.!, 
and schematic, less lubes and crystal 

Send Check or Money Order. NO C.O.D. 

Mfg. by EASTERN ELECTRONICS CO. 

147 Chambers Street_New York 7. N. Y. 


harmonic distortion of less than 3 per¬ 
cent. Film noise is 70 decibels below the 
greatest amplitude. 
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No. 34 ^ RADIO-ELECTRONIC 
CIRCUITS: A collection of cir¬ 
cuit diagrams, with brief, to- 
!he-point descriptions of each, 
to* inspire the radio man b^l , 
on developing new circuits. j 
Among the many practical, m 
tested circuits are: Inter- A 
communication Systems^- 
Power Supplies — V, T. 
Voltmeters —Receivers— JKi 
Phono Amplifiers — mBm 
Short Wave Adaptors 
—Electronic Relays. 

Main feature of this 
unusual and valu- JffilUi 
able book is the wtfUoUlk 
large number of AK||E|3 
clearly illustrated 
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RADCRAFT publications. Dept. 77 
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DYNAMIC PICKUP 

f Co7t(?7uted /ro?)i pa(/e 30) 


arm (measured from needle point to 
pivot) gives an error of two degrees 
maximum with two peifect points of 
tracking. 

I The pickup is now ready for use, but a 
I coupling transformer is necessary as 
the impedance of the coil is not more 
than a few ohms. A microphone trans¬ 
former of a ratio of 50-1 to 150-1 is ex¬ 
cellent for this purpose. For prelimi¬ 
nary testing, an ordinary output trans¬ 
former will do very well, but for best re¬ 
sults in service, a transformer designed 
for this type of work should be used. 
Watch for hum with a high-ratio trans¬ 
former. Shielding may be needed. 

The grid of the first tube should be 
fed through a condenser of 0.01 nf* 

Compensotion circuits 

One further point should be men¬ 
tioned. This pickup is truthful. Records 
are not. They have a bass cut and often 
a treble boost, running each way from 
a crossover point, usually in the octave 
above middle C on the piano. This meth¬ 
od of recording is necessary for techni¬ 
cal reasons which need not be discussed 
now. But it follows that a tone correc¬ 
tion, or equalization, network is neces¬ 
sary. The circuit published in Radio- 
Crapt, November, 1945, in an article by 
George Bertsche is excellent. Using full, 
or nearly full, bass boost and 60 to 76 
percent top cut, the results are as near 
10 perfection as may be found. 

In conclusion, here are a few practical 
notes. Do not use too strong a magnet, 
or its attraction to the turntable will in¬ 
crease the apparent weight of the pick¬ 
up. If this effect is troublesome, pad 
the turntable top with composition 
board or, better if you can get it, -inch 
sponge rubber. Best practice is to mount 
the pickup floating on sponge rubber. 

Finally, this type of pickup is not 
critical, and the design given may be 
adapiecl or changed in any way desired. 
The only essential thing is a light coil 
of few turns vibrating across a mag¬ 
netic field. A pickup using this prin¬ 
ciple, but using rubber damping (which 
in this writer's view is undesirable) can 
he made by cutting a celluloid form bar- 
i rel-shaped from an old toothbrush han- 
! die, making it %-inch long, ^/4-inch in 
the middle, and 1/lG-inch at the ends. A 
I groove can be nicked around its length, 
20 turns of wire set in, and the needle 
jammed in a tapered hole in the middle. 
The coil is mounted by slipping small 
I pieces of rubber tube over the ends and 
I clipping these in the pole pieces. Re- 
I suits are good, too, and what could be 
I simpler? The device outlined, however, 
while taking more time and care to 
work out, will be more dui*able and give 
trouble-free reproduction indefinitely. 

Those who are addicted to that hor¬ 
rible sound known as “a lovely mellow 
tone” will not be interested in this pick¬ 
up. But any who want accuracy and 
brilliance; who seek the nearest thing 
to perfect reproduction may find it 
worth constructing. 
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MONEYIf 


MORE SERVICE - LESS 


THE MODEL 450 




A complete up-to-date unit designed for both bench and portable work. 
Uses a 4^"' square lugged meter. Features an unu.sually attractive 
etched panel and conics housed in a beautiful hand-rubbed oak cabinet. 
Portable snap-on cover makes it ideal for either bench or portable use. 
Up-to-date, of course, it checks the many post-war miniature tubes 
such as the 6AG5, GAQfi, 12ATG, 12BDG, 26D6, 35W4, 50B5, 117Z3. etc., 
in addition to all other receiving tubes. 


Sg>eeifi cat ions 

# Teitt by tbe well*ett4blUhed 


method for tub* 
quality, direetly read on the 
»eale of the meter. 

■k Tests shorts and leakages up 
to 3 Megohms In all tubes. 

k Tests leakages and shorts of 
any one element AGAINST 
ail elements in all tubes. 

k Tests Individual sections su«ft 
as diodes, triodes. pentodes, 
etc., in multi-purpose tubes. 


k Tests BOTH Plates In rec¬ 
ti tiers. 

k New type line voltage ad* 
juster. 

k NOISE TEST: Tip Jacks on 
front panel for plugging In 
either phones or external 
amplifier wifi detect micro- 
Phonie tubes or noise due to 
faulty elements and loose 
internal connections. 

k Works on 90 to 125 Volts 
60 Cycles A.C, 


Model 450 comes complete with 
portable cover and all oporait- 
ing instructions. 

ONLY 



PLEASE PLACE YOUR ORDER WITH YOUR REGULAR RAOIO PARTS JOBBER. IF YOUR 
LOCAL JOBBER CANNOT SUPPLY YOU. KINDLY WRITE FOR A LIST OF JOBBERS IN YOUR 
STATE WHO 00 DISTRIBUTE OUR INSTRUMENTS OR SEND YOUR ORDER DIRECTLY TO US- 


SUPERIOR INSTRUMENTS CO., 227 Fulton St., DepL RC-7, New York 7, N. Y. 


to tune this set. The capacity is varied 
by pressing one metal plate against an¬ 
other. a thin sheet of insulation separat¬ 
ing the two. The closer the plates, the 
higher the capacity and vice versa. 

The receiver is housed in an attractive 
plastic cabinet; the aerial, ground, and 
headphone terminals are mounted on 
the back. When the tuning knob is 
turned, the indicator moves across the 
scale observed in the window in the front 
panel. This sets needs a long aerial (100 
to 150 feet) and a good ground connec¬ 
tion. preferably to a water pipe. Signal 
strength depends largely on the grade 
of headphones used. 

The tuning condenser varies the ca¬ 
pacity across the secondary coil of the 
aerial coupler. The loosely coupled aerial 
coil helps to improve the selectivity. 
No batteries are required and no detec¬ 
tor adjustment is necessary. Reception 
thus becomes a very simple matter. The 
crystal detector is a 1N36 type. A small 
fixed condenser is connected across the 
headphones. 

A wristband radio 

The Da-Myco “Dick Tracy“ wrist¬ 
band receiver illustrated in Photo C is 
one of the latest and smallest tunable 
sets to make its appearance. The photo 
show’s the compact manner in which the 
designers have bnilt this receiver, which 
even has a tuning inductor stowed away 
inside the phone shell. The headphone 
has a steel magnet and a single coil of 
about 1,000-ohm resistance, mounted on 
a soft iron core at its center. 

The tuning coil has an iron slug in- 
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THE CRYSTAL RADIO MAKES 
A COME-BACK 

(Continued from page 33) 


side it to boost its inductance. A slider 
moves across the turns, over a path 
cleared of insulation in one of the sim¬ 
plest and oldest of tuning circuits. The 
tuning lever moves in a slot cut through 
the side of the case and terminates in an 



TLLOPHANt 

ee^wEEN 

PLAT£S 


BRASS FixEO CONDENSER PLATE 

OlAL-v^ 


PLASTY Dial POINTER 
ON SAWTOOTH Bar 

TO Engage gear 
wheel on ShAF'^ 

SET SCREW 


TjnisG KS03 LTT,— 

I Tr^PEAOtO 
SHAFT with 

fR0NT0fCA3.NET 11 gear 

'IMOuOED . 

II ONE / 

PLASTIC Threaded clamp plate 
Floating plastic plate 
mOvEaBlE CONDENStP Plate Of 
BRASS SPRING metal EtElET 

^ Chassis--^ r 

iNOiCATES'‘C'JTAwAY" view of plastic 


Fig. 3—Detail of Revell radio condenser. 


insulated knob. The fixed ciystal detec¬ 
tor is of the radar type (germanium) 
and requires no adjustment. A fixed 
condenser is shunted across the head- 
l)hone. 

Two jacks are provided in the side of 
the case to which aerial and ground 
connections are made. As with all other 
crystal sets, the longer and higher the 


aerial, the better the reception. For 
apartments and other locations where it 
is not convenient to erect an antenna, a 
compact aerial device is available which 
plugs into any convenient outlet. This 
device consists of a condenser and a 
suitable inductor which bridges the set 
across the lighting circuit; no current 
passes through the set. 


RefciNrnccs: 

Diode vs Crystal Detector Raimo-CRAFT. Jan.. 
1916. 

I.oud Crystal Reception. J. D. Aniorose. 
IlAIHO-CRAtT. Sept., 1945. 

InterBex »Short-W’.'kvej Crystal and 1 tube set, 
UADin-CKAKT. Oct., 1943. 

Crystal Signal Tracer. Raiuo-Craft, May. 1941. 
Crystal Receiver (Short-W’ave>. Raoio-Craft. 
March. 1943. 

Crystal W'orks Loud Speaker. RAiuo-CRAr'T. 
May. 1943. 

Crystal Diodes, with table of fixed crystal 
detectors. Raiho-Craft, March. 1946. 

Link.Coupled Crystal Set i with superior se¬ 
lective tuning). Carroll Utermahlen, Raohv 
CRAFT. Si'Pt.. 1946. 

A Modern Crystal Set. W. J. E. Spain, Kapio- 
Craft, Dot.. 1U46. 

Gerroantum Crystal Probe. R, E, Altomare. 
Radio-Craft, Sept.. 1946. 



AMAZING NEW 

radioi 

SMAt.L AS A PACK OF ClC.A- 
RETTESt Wcich< only a few 
uunres—Beautiful black chnime 
{■la-sitc rase Uses new crystal 
diode. IIi-Q>sllile dial. No tubes. 

or electric ‘‘pfuo-ins' 
required! R«c»ive« local broad 
casts and 

PUARANTEKO TO ^LAV 

wlirn uscfl arroniinK^ to Instruc. 
lions sent vrllli each radioi You ; 
caii use li at home, iii tnai> 
oinct*<«. hotels cabins, In tied 
rU-—lots, of fuxi—real entertain* ! 
merit 

Safld Onlw SlOO order, check) and pay 

AbHu vniy postman $2.0I> plus delivery fees 

■ ■■I arrival or send $3.90 for postpaid delivery. Com¬ 
plete as shown ready to play with self conUuned per¬ 
sonal phone. For Gifts—children wilt love it—tp‘own- 
upfl too! An exceptional valued-order yours and enjoy 
the many Rood radio programs comlngl Don’t be with¬ 
out your pa-Kette ftadio another day! (All foreign or¬ 
ders gs.OO U.S. cash 

Pa-Kette Ciectnc Co. Dept. RC-7 Kearney. Nebraska 
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LARGEST STOCKS 
SPEEDY^ EXPERT SERVICE! 


Send for your FREE copy of chc most 
complete Buying Guide for Everything in 
Radio. Features thousands of radio and 
electronic parts, latest home radios, sound 
systems, amateur gear, builders’ kits, 
servicemen’s equipment, tools^ books— 
world’s largest stocks of quality equip- 
‘ment—all at lowest prices! Expert help; 
fastest service! 

Alorc than 10,000 Com- 

pletelinesofalllcading makes. 
Largest stocks of hard-to-get 
parts. Lowest moneysaving 
prices. Get everything you 
need in Radio from ALLIED! 




PuhlU entirely new 

line—new styling, new design 
features. Packaged Rcady-to- 
Use Sound Systems; everything 
in amplifiers, speakers, mikes, 
intercom and recording. 

Amateur Gear —immediate de¬ 
livery on latest communica¬ 
tions receivers. Time payment 
plan; trade-ins accepted.Head¬ 
quarters for all ham and ex¬ 
perimenters* needs. 



nrf\/ Formulas and Datft 

^ Oiclionsry ol Radio Teims 
RSdiO RadTo Ciicuil Handbook 
p • Radio Builder's Handbook. 
CjOOKS Simplified Radio Servicing 
Radio Dais Handbook 
All SIX BOOKS No. 37-79$ . . $1.00 
Parallel Resistance and Scries Capacitance 


Calculator. No. 37-960 . 2Sc 

R-F Resonance and Coil Winding 
Cafculatoi. NO. 37-%S.25c 


AiLiEtf^RARIO 


ALLIED RADIO CORP. 

833 W. Jackson BIwd., Dcpt.2-G-7 Chicago 7, III. 

B Send FREE Radio Catalog ) 

Send 6 Books No. 37-799 t S. 

Q Send Calculator No. 37-960 ( enclosed 
□ Send Calculator No. 37-95 5 / 

Name. 

Address. .-.. 

City.Zone... .State. 


V.F.O. EXCITER OR TRANSMITTER 

(Continued from page 32) 


previously discussed. To calibrate the 
other half, switch in C3 and set the vari¬ 
able tuning condenser at maximum ca¬ 
pacitance. Then vary C3 until 3.5 me 
just comes in. In this particular case it 
occurred when C3 was a parallel com¬ 
bination of two ceramic condensers, a 
lOO- and a 20-i4if unit. Otherwise it 
would have been convenient to use a 
100-upf fixed and a midget variable of 
about 35 mif, adjusting the latter as 
required. The calibration was made to 
coincide with the band and it is impos¬ 
sible to operate out-of-limits uninten¬ 
tionally. 

The plate circuit of the e.c.o. is tuned 
to the second harmonic, 80 meters. This 
provides good isolation and permits a 
higher stability to be attained. The coil 
is wound with 42 turns of No. 22 wire 
on a ^-inch polystyi'ene form screwed 
to the chassis. A 100-ppf trimmer con¬ 
denser sets the band and tuning is done 
with a 50-niif midget variable. Actually 
this is a non-critical control unless fre¬ 
quency is changed over a wide range. 

Voltage to the 6SJ7 is regulated by a 
VR-150 and a VR- 
90 in series. The 
large screen resist¬ 
or drops the volt-' 
age to about 100. 

This tube does not 
become too hot to 
touch even after 
operating a long 
time. 

Oscillator output 
is capacitance-cou¬ 
pled to the buffer 
6F6. This tube 
runs Class A for 
good isolation. An 
r.f. choke is used 
in the plate circuit 
in series with the dropping resistor. 
This runs quite hot but is well within 
its ratings. The plate voltage is about 
300 and the screen runs at about 150. 
If more output is desired this tube may 
be run at higher ratings. 

The 2-tube exciter may be either ca¬ 
pacitance- or link-coupled to a multi¬ 
band exciter. If the leads are long it is 
better to use link coupling, using an un¬ 
tuned transformer instead of the r.f. 
choke in the 6F6 plate circuit. 

After experimenting with various 
push-pull, push-push, and single-ended 
final stages, the latter was finally 
adopted, but two tubes in parallel are 
used for more output. Such a circuit can 
feed a single wire effectively and is 
easier to excite than push-pull. The 
latter does, of course, give slightly high¬ 
er output for a given input. Type 807 
tubes are used in the final. These are 
now available at less cost than most 
receiving tubes. They requii‘e little ex¬ 
citation, give ample output, and are 
well shielded. With 400 volts on the 
! plates, output is about 50 watts. 

High-frequency parasitics were very 
I much in evidence at the start, as is to be 
1 expected from sensitive beam power 


tubes. They were completely eliminated 
by connecting 50-ohm resistors in each 
screen lead and small chokes in each 
plate lead. The chokes are made of 15 
turns of No. 28 wire wound on (and in 
parallel with) 10-ohm resistors. Shield¬ 
ing betw'een gi'id and plate circuits is 
ample, due to sinking the tubes below 
the chassis level. The tubes were found 
to run cooler without shields, 

A pi network couples the final to the 
antenna and gives very satisfactory re¬ 
sults, This system permits continuous 
variation of power input to the final by 
adjusting the coupling. The tank coils 
are wound to resonate in the desired 
band when both coupling and tuning 
condensers arc at half capacitance. This 
is done because an increase in capaci¬ 
tance of one condenser must be accom¬ 
panied by a decrease in the other to 
maintain resonance. 

The coils L for the pi netw’ork are 
space-wound with No. 22 wire on plug¬ 
in forms 1%-inch in diameter. There 
are 38, 15, and 6 turns on the 80-, 40-, 
and 20-meter coils respectively. Length 


of winding is 2 inches on the 80, on 
the 40 and 1 inch on the 20-meter coil. 

Choice of either oscillator or final 
keying is provided. Many amateurs pre¬ 
fer the latter in order that there will be 
no interruption of the oscillations. Oscil¬ 
lator keying permits break-in operation; 
however it is necessary to add a C-bat- 
tery or cathode bias resistor to prevent 
overloading the 807*s. 

Calibrotion ond operation 

After the rig has been completed and 
tried out is a good time to calibrate the 
main dial. A 100-kc crystal oscillator 
(preferably checked with WWV) is 
good for this purpose. To obtain 100-kc 
markers through the 80-meter band, 
crystal harmonics are caused to beat 
against the v.f.o. signal while listening 
in on a shortwave receiver. If the latter 
is tuned to 80 meters, zero beats will 
be heard at 3.5, 3.6, 3.7 .. . kc and these 
points can be marked on the v.f.o. diaL 
To obtain 50-kc markers, the receiver 
is tuned to 40 meters. Here again zero 
beats are heard every 100 kc, that is, 
7.0, 7.1, 7.2 , but the first corre¬ 

sponds to 3.5 on the v.f.o. dial and the 
second is a harmonic of 3.55. In other 



L2 and its air and mica cendenser are well seen at bottom center. 
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words, the calibration now may be made 
every 60 kc on the 80-meter vXo, dial. 
Tuning to 20 meters will provide a 
marker every 25 kc, and so on. Since 
the scale is practically linear, it is hard- 
ly necessary to go so far. 

To put the rig on the air on 80, the 
main dial is set to the desired fre¬ 
quency witli the switch under the dial 
thrown to the proper range. The buffer 
condenser is used as a trimmer and is 
adjusted for minimum reading dn the 
panel meter. This indicates maximum 
excitation to the final grids. The an¬ 
tenna-coupling condenser is then set to 


Output 





Fig. 2—Switching circuit for crystal control. 


the desired loading and the tuning con¬ 
denser is resonated for lowest meter in¬ 
dication. If this reading represents an 
input lower than that desired, the coup¬ 
ling condenser is set at a lower capaci¬ 
tance and the other condenser retuned. 

The panel meter is calibrated directly 
in w’atts input rather than conventional 
plate milliamperes. A resistance-wire 
shunt is adjusted across the 1-ma meter 
until full-scale deflection corresponds to 
250 milliamperes. Since the plate volt¬ 
age is 400, full deflection is equal to 100 
watts input. Furthermore, power is pro¬ 
portional to current when the voltage is 
kept constant, therefore the meter reads 
in watts. For example, if the indication 
is 0.47 it is equal to 47 waits. With the 
circuit constants shown in the sche¬ 
matic, maximum (off-tune) input is 
about 100 wMtts. Don’t permit the trans¬ 
mitter to remain in this condition for 
long. 

Most QSO’s will probably be on a 
single frequency for both reception and 
Iransmis.sion, If the final is keyed, this 
means that the local transmitter oscil¬ 
lator will interfere with the incoming 
signal. The toggle switch under the 
v.f.o. dial can be used to good advantage 
here. After transmitting on the desired 
frequency, throw the switch; this 
changes the frequency but does not in¬ 
terfere with oscillations. However, don’t 
forget to throw the switch back again 
before transmitting? 

A flexible frequency is handled more 
conveniently when a rig contains few 
controls and circuits, and in any case the 
signal stability is best at low harmonics 
of the oscillator frequency. For these 
reasons and to keep the rig from be¬ 
coming too complicated, no doublers 
have been incorporated. However, the 
buffer circuit resembled a Pierce crystal 
oscillator so much that we couldn’t re¬ 
sist trying it out that way (without 
affecting the v.f.o, channel in any way, 
of course). All that has to be added for 
alternative crystal control is a socket, 
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NEWEST RECEIVERS! 

National HRO <le.*w pt/wer 
supply and speaker) , $274.35 

Nutionnl NC-240-D (less 
ttpeaker) 225.00 

National NC-46 (leas 
iipcaker) .. . 97.50 

National NC-173 179.50 

NC-173 Speaker 10.00 

RME-45 (with speaker) . . 198.70 
RME-84 98.70 

Kammarlund HQ-129\ 

(with speaker) 173.2,5 

Rammarlund SPC-400X. . 342.00 
Ilallicraftcra SX-42 . . 275.00 

Hailicraftcrs X-tO 89 50 

ilallicrnftera S-38 . 47.50 

Prices Kuliject to possible change. 

TEST EQUIPMENT 
FOB FAST TRADE! 


HickON 
iRCkson 
Precision 
Simpson 
McMurdo Silver 
Radio City Products 
Robson- Buroess 
Chicaflo Industrial 
Stteciai Products Co. 
Industrial Instrument 
CofneM-Dutiilier 
Coastwiso Elect(T)nlc 


Waterman 

Du Mont 

Feiler 

Meissner 

Triplett 

Reiner 

RCA 

Bliley 

Han Ian 

Monitor Pieio 

Weston 

Sprague 


Vuu’li be antuzed at the extra-liberal allowances 
Walter .\she icives you. Here^s your chance to 
exchantre for brand new, hi>r name merchandiao 
at a fraction of its value. You’ll save yourself 
money if you take advantage of this €>ppor- 
tunity now. Don't put it off! Wire, write or phone today. 

Special! SpeciAcf $peciAif 

3 ” 


w PHONOGRAPH MOTORS Q 

► Tonstant speed syncluorajus 60 cycle rini driro 0 
motor with 9" turntable. Orii;inal tost to pboiio 
^ n:W: $.%.50. Our spcl 


fjrneral Industrie*. >!o!c| 'Ji” two speed luofor 
witli turntable. 33 1.^3-78 RI’.\I ,$15193 


ARMY SURPLUS 

H lA D P H O N 



-ypC HS-23 
ROOO ohm« tn»- 
)>r>4JAnce. 
bic le.ntber 
b a n tl. Rubt>pr 
rUNliiortc. Dr 

UCw In onr 

$1.29 


SURPLUS FILTER 
CONDENSERS 

tonest b^rcnln. 2 Mfd. X 5000 
.utlnp bracket and 
Ket'Ular 

$7.51 

New 2 Mfcl. X 4000 V. 011 fllled. 
Metal can with staiulolTH 
and brarkelA. Reiruiar ip a 
52.5.44. SPECIAL . . 


husky liiaiidofTs 
$20.63. 
SPECIAL 


AMPLIFIER CHASSIS 

WITH COVERS 

rSOTl Deluxe. SV^ X 10 X 0. 
Heirui.'ir net S3.00. * 7*7 

Our «ijeciai price . . .. • 

r30A3 Standard 10X14X0 
Resfular a A 

Our special price . . 
tLiinlied quantity) 

SURPLUS NAVY 

PUBLIC address horns 

Weatherproofi rorroBijn rosIsUittt, 
15 watt handlltikf 

ISpuf $19.95 

RG-8/U BRAND NEW SURPLUS 
51 OHM COAX 

.$.06 ft. 
. .05 ft. 

. .049 ft. 


Under 100 ft. 

0\er 100 ft.. 

lOOO ft. or more. . . . 


RCA 1 Kw modulation XFORMER 

Heavy Duty modulation xformer. 10.000 
Ohm prt. ptate to plate. Dual ACenndary. 
S\ 450 MA tor plate. 5 2 80 U\ 

for ^i-PL'Cns t,r beam |>o\\er $ 1 'J 95 




SCOPE 


TRANSFORMER 

2100 voU ^ 10 MA 
sec. 115 volt 00 ty. 0 k i 
t>rl. Shleldeil met.'il N i 


■ ' r. te with itaiut oiT 

1 insul.-xtors 



Meissner kits in stock 

C tube 2 band super het kit, 
complete with tubes. TA 

less cabinet. 

3 tube AC-DC TRP ktt lex?i 

tubes . SO.04 

KK of tubes for above . . . .$2.22 

REVERSIBLE MOTOR 
50 Inch-pound torque V(i to 2 
r.p.m. Conversion Instructions for 
rotary beam drive and use on 
115 Vac. 


SURPLUS CHOKE 
• 1.5 Hy. J50 MA filter choke. Very 
i-unMTVAttvoly rated 70 ohms DC n-s. 

Metal case. t OQ 
-- ■ - e proof ‘V i 


Standoa Insul. Moisture P 


i. 


HAND MIKES 

BRAND NEW!! 
Shuro T-17, S.B. Carbon 
Sturdy, Etfieient 

$1.49 


$4.95 


I.each 

)GTP WO-IWD WOWTWt WOPGI 


NEW SHIPMENT Ml 

Burplua throat mikes, 22Q 
dim button. Com- CA 3C 
pare anti Savol . . 


WOULH W9NRF WQQOr WQIVO 


NEW CALL LETTER PINS 
Make your Ham eoU known 
Wear n call pin, or imy ten 
letter tu«mc. Durable chronae 
letters on blue, black or red 
baCkRTOund. Maximum of ten 
Ictrers |ier ilnc. 

1 line pin. $1.25 

2 line pin .$1.75 



Talk about ServiccI Al 
ders chipped the day 
«jet 'em! 


NEVER 


BEFORE 


IN PRINT 


iCRI }« SUMf'FOl^faMUE 

AMPUriER CORP. of AMERICA 


398 Broia^dvi^V. 


Now York 13. N. Y. | 


blocking condenser, toggle switch, and, 
of course, a crystal (Fig. 2). This 
makes it possible to change to crystal ' 
control at will and easily. j 

The output of the single-tube oscil- | 
lator is slightly greater than that of the 
2-tube v.f.o, unit. There is ample exci¬ 
tation to the final stage so that it can I 
operate as either a doubler or a tripler 
with suitable crystals. We can even get 


PEN-OSCIL-LITE 

Pxtromely convenient test oacHljitor for all radio 
M-rvIcInc: allirnment • Small aa a pen o Self 
powered • IlnnR-e from 700 cycles audio to over 
600 metrocy^'leH u.b.f. • Output from zero to 12S v. 
• Low in cost s Used by Siin>al Corpii • Write for 
Information. 

GENERAL TEST EQUIPMENT 
38 Argyle Ave. Buffalo 9, N_ Y. 


ROTA-BASE 


NEW MANOV LAO. DIAL .-irtiially gives .t *‘pro n g** 
pU'turo of i-ndio lube connections. Simply turn the 
dial to the tube number desired on Uie ROTA-BA.SE 
and complete correct connections are Instantly Indi- 
c.ntcd on the ••prong’* diagram. No more valuable 
time lost thumbing pages or on lengthy rrodinga. 
rllament, grid, plate, cathode, etc., to MORR THAN 
nOO tube types arc given. PRICE NOW ONl.Y fl.OO 
postpaid or sent C.O.D. plus postage. Order NOW, 
monev refunded If you arc not dcllghifully pUased. 

- ^ 411 S. Main St. 

•Los Angeles 13. Calif. 


a few watts of 28-me ouput fi’om a 7-mc 
crystal? 
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IT PAYS TO SPECIALIZE 

IN SOMETHING BIFFERENT 



Theres Rood money in electric motor repAirl 
The field is not crowded—and what could be a 
finer more profitable addition to your already 
e^tahli-ihed radio service business ? Every home 
you visit on radio work has many motor-driven 
appliances. Be the man who can repair them ! 

ELECTRIC MOTOR REPAIR, the uniiine new 
Itook by the publishers of the famous Ghirardi 
RAdio-Electronic books, teaches you the work from 
the very bcLrinnins. Explains every detail of motor 
trouble diai^nosinfz. repair and 
rewindinK. Covers a-c and d-c 
motors, synchronous motors and 
generators and mechanical and 
electrical control systems. 

^ A “BENCH” BOOK 

Based on what you can learn 
from this bij? book alone, you 
can train for prompt, profitable 
motor service. Quick reference 
trutdes for use riTTht at the 
bench show exactly how to 
handle specific jobs. Invaluable 
for beginners or for daily refer¬ 
ence in busy shops. Unique Duo- 
Spiral Binding divides b<iok in¬ 
to 2 sections permitting text 
and the more than 900 diagrams 
and illustrations to be seen AT 
THE SAME TIME. 

“BORROW” IT FOR 
5 FULL DAYS! 

Send coupon now 1 Practice 
from ELECTRIC 
MOTOR REPAIR 
for 6 days. If not 
more than sattsfiod, 
return book and 
every cent will be 
cheerfully refunded 







m ftiSH €(f9P0H today 


I Dept. RC-77. Murray Hill Books, Inc. vf 

* 232 Madison Ave., New York 16. N. Y. 

I D Encinsed is $5 ($5.50 forelsno for ro|.y ol I 
KLECTRIC MOTOR RKPAIR Book; or □ wn.l C.O.D 
for $5 plu* po8(«ee <oo foreien C.O.D. s>. In ■ 

I olUter event. If not »*ll*fiec|. It Is uiuler^toml I | 

mey return book In 5 deys for complete refun-1 
of my money. ■ 

I ■ 

I I 

Address . _ 

^ City A mst. No. .State. 


REFLEXED FOUR-TUBER 

(Coiithmed from page 20) 


denser are installed in the screen-grid 
circuit. 

The 7E7 tube functions as the second 
detector, a.v.c., and also, when required, 
as the first audio amplifier in a reflex 
circuit. It is with the hookup and ac¬ 
tion of this tube in the circuit that we 
' are primarily concerned. 

I In the conventional connecting of a 
diode detector in a radio circuit the high 
potential of the signal input transform¬ 
er L4 is connected to one or both of the 
diode plates. This results in compara¬ 
tively low gain and poor selectivity for 
the preceding stage of carrier amplifi¬ 
cation, because the secondary of its 
transformer is loaded with the audio 
j signal. These two serious disadvantages 
of the diode detector are eliminated in 
the circuit of this set. At the same 
time the distinct advantages of the di¬ 
ode as a linear detector are retained. 

A simple inductance L5 is placed in 
the cathode circuit of the diode tube, 
causing cathode voltage to vary with 
the r.f. signal, and detecting it on the 
cathode's negative half-cycles. 

The value of L5 should substantially 
equal the carrier frequency. In other 
words, it should be large enough to reso¬ 
nate at about 456 kc when the i.f. is 456 
kc. A spare i.f. winding with several 
turns added will work, or a 2.5-mh ra¬ 
dio-frequency choke coil will serve the 
purpose. The larger the coil, the greater 
will be the gain and selectivity, but this 
must not be carried so far as to produce 
instability in the set. 

L5 is not tuned, and should be shield¬ 


ed if necessary, though if carefully 
placed, shielding should not be required. 

The secondary of L4 is connected 
directly to the control grid of the 7E7 
tube. To prevent loading of this trans¬ 
former, and thus to secure the greatest 
gain and increased selectivity, the con¬ 
trol grid must be maintained at a nega¬ 
tive voltage greater than the incoming 
peak signal voltage. The negative bias 
and a.v.c provided in this circuit are in¬ 
tended to do just that. 

A novel and thoroughly practical fea¬ 
ture of this set is the use of two variable 
controls, R5 and R12. Each should be a 
minimum of 1 megohm, and for better 
I’esults may be 2 megohms. Each has a 
tone tap, preferably near the center but 
not less than 500,000 ohms up from the 
bottom. 

The schematic clearly indicates the 
proper connection of the two controls in 
the circuit, 

R5 in the detector circuit is used to 
cut the reflex feature in or out at will. 
When the center arm b is moved to a 
position between c and a the audio sig¬ 
nal is reflected to the control grid (No. 
6) of the 7E7 tube, thus making it the 
first audio amplifier. When this is done 
the center arm b of R12 is moved to a 
position near a of that resistor. Now 
not only volume but tone as well can 
be controlled. For example, if the vol¬ 
ume is lowered by adjusting R5 an«l 
correspondingly increased by adjust¬ 
ing R12, the resulting tone will have 
a lower pitch, and much noise will \ye 
eliminated. 


i 



Suggruted by U. C, 
Redmond, /lw6«rn, 
V. Y. 
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"What kind of current does it use—A.C. or B.C.?" 
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The first audio amplifier is eliminated 
when the center tap b of R6 is moved 
to a position between c and d. In this 
case the center tap of R12 is moved to c 
for the loudest signal, and thereafter 
the volume is controlled by R5. 

For local stations by day and most 
stations by day or night the first audio 
amplifier will not be required for rea¬ 
sonable volume and the best in radio 
reception. The additional audio ampli¬ 
fication will be undesirable also when 
headphones are used. 

When properly constructed and ac¬ 
curately tuned the selectivity of this 
set is high. In this connection it must 
be i^mombered that the i.f. transform¬ 
ers cannot be tuned with a metal screw 
driver. A nonmetallic driver such as 
can be made from a plastic toothbrush 
handle is a necessity. 

When building this or any other radio 
set it is well to keep in mind certain 
fundamentals; Use good parts. Keep 
grid and plate leads as far apart as 
practicable; also keep these leads as 
short and direct as is convenient. Keep 
all leads close to the chassis or other 
grounded parts. Make sound soldered 
connections. 

When more than 100 volts is avail¬ 
able for the B-supply it may be neces¬ 
sary to install appropriate resistors 
and by-pass condensers in the screen- 
grid circuits. 

Use good components and careful 
work in the audio end. 

No amount of eflfort applied on the 
detector circuit will compensate for 
poor performance of the power amplifier 
or for a poor, mismatched or low-qual¬ 
ity speaker. 

In connection with the foregoing, and 
especially for beginners, attention is di¬ 
rected to the excellent article Problems 
Underlying Construction of a 5-Tube 
Superhet,” by H. A, Nickerson, page 24, 
Radio-Craft for October, 1946, 

A set that fails to bring in far distant 
stations regularly should not be con¬ 
demned for that reason alone. The fault 
may be due to atmospheric conditions 
which may continue for several days at 
a time. So do not be in too big a hur¬ 
ry to tear up your set. 


NOTES ON SERVICING 

(Continued from paste 58) 


circuit diagrams of the set under re¬ 
pair, the voltohmmeter, a signal genera¬ 
tor, tube tester, and the usual tools. A 
beginner can locate trouble in a set more 
quickly with a signal tracer (usually a 
l.r.f. set which has a probe to connect 
at any point on set under test and gives 
an audible signal or operates an '^elec¬ 
tric eye**) than the experienced service 
man with his voltohmmeter and great 
experience. 

Too many servicemen stop with re¬ 
placement of a defective part. An effort 
should be made to put the set in top- 
notch condition by adjustment of trim¬ 
mer condensers and alignment of super¬ 
heterodynes, cleaning out variable con¬ 
densers, the addition of baffles, lubrica¬ 
tion of bearings, addition of shields and 
condensers when needed. 
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New Guaranteed 


TAB 

ThaVs A Buy 
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Electronic Parts 


TEST SET 268U CRYSTIL RECTIFIER CHECKER 

TESTS CRYSTAI..S 
1N21. 2IA. 21B, 23. 
23A. 23B. 25 At 

OniKRS. WESTON 
MULTI . COLORED 
1.NGLISI1 READING 
SCALES ON 3'^- 
■SQ. BAKELITE MTU 
TESTER CHECKS 
KORWARD A BACK 
RESISTANCE IN KID- 
OHMS & BACK CUR- 
UF.NT. OIECKS BRIT¬ 
ISH CRYSTALS. 
TESTER OOME.S 
COMPLETE IN 
CRACKLE FINISH 
NAVY CAST ALUM 
CASE 3H OW?*!.. 
WT3l.bB SPARE pflitA 
waterproof, IN¬ 
STRUCTIONS. MAN* 
UAL BATTERY IN¬ 
CLUDED. Packed 
FOROVER.SEAS SHIP- 
M E N T, NAVYINSP. 
(G‘Co6t S125) Gtd 

gfS. $15.95 

CRYSTALS New 
1N2I, 22. 23, 25 

CRYSTAL 1N34 S\XVANIA $1.39 O 2 for 2.49 
DYNMTR 12/24V Irxpt 50OV/5Oma outpt 195 

DYNMTR 12/2-IV Inpt 275V/H0Ma A 

12V/3A out .. 1.95 

12V»npt/500V/50ma-27 5V/l lOma In A 
out flit . 



TRANSF 5Vyi 15Amp KENYON I I5V/60O Prt 
lOOOV/-l5m.i. 705VCTysOMa. 3x5V/3.\ 
fi.3VCT/tA.6.3Vy.3A.ll5V/60p. S7 

caMHi HV . . . . . * 

1100VCTy2I2ma, I l5V/GOr rased . 

I 10-220 to 220-440/100 watts RATIO TR 
CONSR5 OIL GTD RATED WVDC 

4Mrcl/50, 20for$2; 2m/d/0OO.2 for 

4mM/600. 2ror$l.23: lOmM/GOO. . . . 2 for 
20mfU/000, 2for$4.05: iSnifdyiOOO . ... 

2mfd, 3000 $3.00; 4mfd/3O0Q . . 

BC 1253 RADIOSONDE TRANSMITTER .... 


.95 


.79 

3.50 

2.95 

5.00 

.97 


COLLAPSIBLE TELESCOPIC ANT/- 
AN30 irtoWt. .. $1.49 

antenna SCM50/I8 ft. MTG&ba»e .. 4.95 

AMATEUR RANDOM BAND FREQ 

XTALS __2 for 1.00 

COILS &. crystals BC6)1 HANDI- 

TALKIE SET . . 1.95 

HANDIE-TALKIE BC6(1 CHASSIS & 
COILS & XTALS 7.95 

AUTO-TRANSF ll5V-or-230V/50-60cy. 

!4WWatts . . . 19.95 

OSCILLOSCOPE r KIT Tubts 6, pwr 

supplies . 10.95 

TELEVISION TRANSF 2500V/I2ma 

M5V/60C .. 5.95 

TRANSF 1500V/35ma. PrI II5V/60 cy 15.95 
TRANSF 98COV/32ma PrI 115V/400C 
wks 60cy . .. 9.95 


Ile.-idHCt lOOOOAhm 8ft COnI & PI..S5 plui? . . 
CRYSTAL STD 20OKC Vacuum lOcy aocy . 
STROBO FLASH TllANSE lb40vyi 1 5V'60ey 

inpt .. 

STROBO FLAS>{ CONDSR 32Mfd/660AC/- 

2O0OWV/4SCCt -.- . 

PRECISION ONE MEO W.W/le/<, Rcalstors 

3 for 

CHOKE C.4SED II.V. TNSLTD 12 lly/300fna 

2 for 

PPCLO/SOOO ohm lllFl Multl.T.ip-&cc . . . 

CONDSRS OIL 2MFD/200O\WOC.2 for 

Transf 1 lSV/00cy-500vet/60ma. 6.3y4.\ 

H Cased . 

Traiihf 1 15V/60cy-i230vCT/262 ma II Cased 


4.95 

7.95 
2.10 


RAYTHEON VOLTAGE 
REGULATOR 


Cased New S. C. 
Tropicalized 



AdJ-VolUge Inpt 95-130 
V/OOcy, outpt 115V .58 
aMP.S. one H.\LP/I<ro 
w . - . regulation, ^•T- 20Lbs . 

11 8V1* L W OVERLOAD PROTECTED. 

RUGGED. DESGN. 4r 1 /I OC 

TAB SPFX:iAL . . . 3 I 

4 • • * • 

806A8 COMRINATION TUBBS, 

transformer a SOCKETS.. . S.9S 

TRANSFORMER SGGA’S ONLY. 3.95 

872A’S COMBINATION Tubes. TRANSF. 

Socucta ... 12 00 

WRITE FOR TUBE. TRANSF. CHOKE & 

CONDSR CATLOG 




“OB” 

METER 

Westing- 

house 



RC35 312- BAKEl.ITE CASE SQL \RE MODERN¬ 
ISTIC APPEARjVNCE. RhXrriFlKU TYPE RANGE 
MINUS TEN PLUS SIX DLCIBKLS. CAL FOR Vb" 
STEEL PA.VEL O DB G AlW IN GOO-ohma AT 
lOOOcys., F.S./3.79 VAC NEW GTD 
IND BOXED WITH HD'WAItE. SPB- 

ClAL •TAD * PRICE .. ^ 

TWO FOR . . . 9.00 TEN FOR ... 42.50 

• • • * • 

DE Jim ONE MlU.IAilPTR 2tb*' B'C*. 2.50 

GE ONE AMP OK S AMP IIP MTR. 2.95 

GE 2000 VOLTMETER lOOO ohm/V 2 Vi'' 

B'C .. 4.95 

WESTON 476 SQ S'* B'C 15 V^VC. 4.2S 

AIRCRAFT AUTO.SYN INSTKUMENTS USED 
IJ^* BENDIX PIONEER FUEL PRESSURE 
INDICATOR ISI25) 6.95 

B/P OIL PRESSURE C0O7-4H-14A INDI- 

C.ATOH 6.95 

D/P MA.NIF01J> PRESSURE 6007-50A-t4A 

IND. €.95 

AUTOSY-N AY1&5 paivcd Indicators 18- 

24V/60C 3.95 

C.K 2.5A25m.n zero CTR OaU-O 31/^" B'C . . , 3-95 

DUAL AN INDICATOR 200 microma. no 0 adj 1.95 


KIT SILYTR & MICA CONDENSERS..50 for 2.00 
KIT CONTROLS 50 2meifohntH POTS. . lO for 2.50 
KIT RES1STOR.S Vb & I WATT .50to2 

n>efrohma .lOO for 2.50 

KIT VITREOUS WW RESISTORS.20 for 1.00 

KIT POWER RHEOSTATS 254:50 WATT 6 for 4 95 

KIT ROTARY SWITCHES.O for 1.75 

KIT KNOB AS.ST WITH BUSHINGS. . .25 for 1.25 
KIT FUSES ASST BUSS A LITTEL-FUSE 

300 f®r 3.9 5 

KIT hardware GOOD ASSMNT ONE POUND .99 

KIT motor brushes lOO AS.STD.99 

KIT GROMMETS RUBBER lOO ASSTD.99 


VACUUM CONDENSERS lOOmmf/- 

7500V . . . $4.95 

VACUUM CONDENSERS 50MMF/- 

7500V 4.50 

VACUUM CONDENSERS 50MMF/- 

20000V . 6.95 

BENDIX GYRO—SERVO MECHANISM 14.95 
FOXBORO MECHANICAL IISV/60cy 

RECORDER _ 39.95 

BLOWER AIR II5V/60C inpt 200cuftM 

Dual ..... . 13.95 

BLOWER AIR 28 V DC/AC INPT 120 

Cu ft M . 4.95 

BLOWER AIR & TRANSF 115 VAC/- 

lOOCu ft M . 5.95 

WE DYNAMIC BEACHMASTER MIKE 

20 ft. CABLE . 7.95 

SYNCHROSCOPE SPS" OSCILLOSCOPE 
COMPLETE . 49.95 


$9.49 


IF STRIP COmr‘R/85DB gain 8/6\K5 
1/6AL5 outpt A inpt plug A Jiic.k . . 

SAME STRIP LE.9S TUBF.S . - 3.49 

C^V3 RCVR COMPl.£TE 1 1 5V GOC . 13.95 

CW3 A F3 WILCOX RCVR COIL.S S.I/lOmc's 2.79 
TEST SET OSCILLATOR TM 61056 RF SIG 
OSCIU.ATOR laboratory unit 15- 
25mr'4 A 180.230mc'8 Inpt 113V 595.00 

AUTOSYN SCFBENDIX bOv/eOry ' PAIRED 

1 lOVlN . 8.95 

CR VARIAC 20Ocuy860WATT/0tol35V outpt 14.95 


Speech 

Amplifier 

Complete 



MINUS TUBES A POtVER SUPPLY DYNAMIC OR 
CARBON MICROPHONE OR LINE INPT FEEDS 
BLASS D grids. NOlSE IjrVEL _75DB. IncludcM 
Inpt Tran*r. lataudio to PPG rids Drlverstaec 6V6 
A DriverTransf. to PINSrids. Modulator ^ ^ — 

tubes GVC sldetonc adJ audio osc Amp A QH 

Hdphonc monitoring Jack. TAB SPECIAL 

With 2yOV6 A 0SJ7 .. . 7.49 

* • • * • 
GUAR.WTF.ED USFD S.C. A NAVY EQUIP CRYSTAL 
CaLIB SiGGENEltATOR 8-15mc'M A 4r>to77mc*s— 
2nd,3nIA-ltKHarmonics UsalGc covemge to 230mC‘A. 
ronsista of 6J5XTALo*c 0006Dct, 2/0SJ7Amp, 0002 
Var Two U.ange o»c 5Y3G FW rectlfler. ^ 
aitnir lOOOOOmlcmVoltit 115VycOcy CAk 110 

opemtion. Ruggc<L <tc:<dgTt. 

BC342 RCVR I'.sTolSMc’s. ll5V/60c . .. 34.95 

BC3I2 RCVR l.r» to iSmc's .. 28.95 

UTC « Hy'l .YOm.n New; CntrlcM BaheHicT'BD .89 

52 Mm. qrdcr FOB N.Y.C. Add Postage all orders 
and 25% deposit. Worth 2-7230. Send for catalog 
99. Sppoalists in International Csport. School, Col- 
lepe .and Industrial trade. MoncybacK “TAB’* Guar¬ 
antee. 


“TAB” • Dept. 7RC, 6 Church $t.. New York 6, N. Y., U. S. A. • 

* * * * CORNER CHURCH AND LIBERTY STS., ROOM 100 « 


“TAB” 

★ ★ * 
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JULY 
SPECIALS 

nPDT ToCTle Switch rC-H) 20A/I25V. Bat 
handle, one aide momentary. Screw lu^a. It'a" ^ 

scj.: 11 / 4 " deep . .39 lO for 2.95 

44" Whip Antenna. 4 brass soclions iclesotiiie 
to Locks open. Suitable dipole section .49 

SELENIUM RECTIFIERS. Tlalf-wave. SOV. AC 
1 amp. With hook-up diaerani for naif or full- 
wave reel. I‘::ach-49c. 4 for.. s. j 1 1 ■ - ■ . ■ 2.49 



t Midget Audio Trans* 

1.3/1 S') f T former. 3:1 ratio. 

>or"“iow ^ I Interstage, 

pedance pick* t i audio OSC, etc. I'* 

i I I'a'Jir .» 


uptogrid .49 T 
12 for. .5.00 


.00 1 T I l a ** * 

I : + 

TeleKrajili Kev 4c 6V. Burzer cWcMcm Eiectrlcl 
Cap it tension ailjufi; 14 " hakollto ha^e . 1.25 

Key Oiiiy. i’latinum contactji 49 


:!PHONO MOTORS! 
AC qiiiet rim*drive, 
flocked 9" turntable 


.!! Twm-^r!lTToIr ] 

fan cooled. With deep | 

_ 


TUBES; Perfoct rondltlon. hut not in sealed 
■ artoni.. Cunmnteed for !H1 l.i\» 

J20. 27 or .'►rt—29c: ;r4 2. 4 1. T" TT. TS 

Hii. K 9 . AHA • r AK . ..lb 

.zU.VR, flr.9. ili-^ Ml- |$SA7 or li^KT .■.9 

* 1A7. 0A3. «X3. 0U5 or 50 . St 


ALNICO MAGNETS 


m 




S 3—Heavy duty bar. 2 i ^"xl ajt''x5 lU" . 

.*- 1-Pace 3/4»xiii'’xa8--. ... 

r —Polished, . H-xO/tA'xJia" hiKti .. . 

r A—Polished isir. f* lrt-x» 4 --^l,- 20 for 
rs—ALNICO V. h’shoc. poles 3^" sq. 

lU" hiirl! .. . 

irio—ALNICO V ti'shoe. poles l^xlij": 

2 a 4 " htah. (Shpft. wt. 4 lbs.> 
r 12—(.Similar to c5) !- 4 ''x 3 'h"x 7 16" .... 
r 15—IViilflheU Block. 3"x2a i"xl- 3 - malf 
tietized wide or narrow side-*. iW't. 
3 IbK.) 2.49 I nmuimetlzcd 
= 17-Circular. 1.1 16" OD. - IB. 

5 16" deep. ........ 

r 19—Round bar. O.D.. 7 10" litBh . . . 

X 21 —Round bar. pol, 1 O D 4" loiiff . . 
r 23—Round l>ar. |iol. bk' O.D.. 2 1.." loin' 
M ‘1 x—Round i>ar. pol. O 1 1 > 4 " lout; 

r 27—Polished »>l.x-k. Jl 4 '’x’» 4 "'xaa" 
j 211 —Circular. i>ol. O.n . la^- l.n 

1 1 /*" deep ^ . , , , , 


.L2 

.39 

.s-a- 


RADIO HARDWARE TREASURE. An Indispono. 
hie assortment of approx. lOOO screws, nut-. 

lashers. lups. etc. .. . 

variable CONDENREJtS, 2 firatiR. 305 ti.oifd 
Ball-bearini; shaft, A 4 " lonR 
HEADPHONES (Army IIS*33i 2n00 oluns. Lcath 
or covered, .ndjustahlc. With rL-54 pluR 
Kuhher phone cUKhlons. Per pair 
HEABIIANDS «ill’7) with PL.-ld tdUR & cord 

PL-'id idUR & 13' tipped double cor.l. 

,lK-20 ext. Jack for PI.-54 . . . 

EXPERIMENTAL TltRES. 20 asstd. receiving 
- - _. _ _ . ... - - ted 


.49 

.PA 


30 

.LT 

.23 


Lyt*es for testing, research, etc. Filament tested 1.00 


SERVICEMEN’S KITS 

2 f t—R.P., Antenna A One. coiU. 10 a$<itd .98 
Sjteaker Cono«»: li .'isstd. 1" t'l l J!" 
moulded A free-e<lRc un.’iRiictic Incl.i Less 

voice COtli. 2.00 

s3—BAKELITE MICA COSDKN-^FJIS. 50 
asstd. .00001 to .2mfd, 2O0-no0\VV. Clear* 
l> marked . . . 2.95 

X4—TUBIT.AR nV-PASS CONDENSERS. 50 
.asstd. .001 to ,2.'jmfd. 2OO-0O0AV . 2.49 

rli_Wafer Sockets: 1 " aastd. 4 to 7 promts .25 
r I I—Shield Cans; 15 asiitd. for coils, 
tubes, transformers, etc ..... . 1.00 

X 12—Mica I'adilers A Trimmers: 15 aastd. 

Incl. multiple A ceramic base t>i>cs .bb 

« 14—Volume A Tone Controls; 10 asstd 
wire-wound A carbon. Less switches . 1.49 

r l.'r—Wire*wound Resistors; 15 asstd 

uhmages. 5 to 20 watts . .-PD 

s 16—IF Coils: 0 asstd. includiiiR slilcldcd 
A sluR-luiieii. Peaks unmarked . 1-25 

r 17—DIAL W'lNDOWS: 12 nsstd. sizes 
inci. flat A moulded acetate A convex glass 1.29 
ff 18—Bakclite Coll Forms: IH asstd. popui 
lar sixes up to 3" diameter , gn 

S 10—High Resistance Units 2 .nsstd. car* 
hon A wire, ferrulC'Cnd. 25K to "i meg. .a? 
£21—Metal Cased By-Pass Condensers: 10 
asstd. paper-wound, multi 'Section. 200* 

40OWV .49 

£22—Resistor Assortment; 20 carl mi A 
\vIre-woiind. asstd. ohmages, 1 3 to 3 watts .49 

£23—RADIO CEMENT A S 0 L\T-:NT KIT. 3 
«iz. each of all-purjionc cement A tl-imicr 
With brush ... 69 

£24—Shaft Extendern. Reducers. Couplings; 
to asstd. most popular types used 1 ; ser\- 

icing . ... ... 1.29 

£2.5—SPHINO AS.SOKTMKNT. 60 csstd. 

compression A expansion fur dials, push, 
buttons, relays, etc. .98 


Minimum Order 52.00—20^o Deposit Required on 
AM Orders. Please Add Sufficient Postage. 


RADIO CO. 



250-WATT FM-AM TRANSMITTER 

(Coutimted from page 31) 


age developed across the capacitor, or 
from the 6SJ7 grid to ground, lags the 
oscillator tank voltage by approximate¬ 
ly 90 degrees. This lagging grid voltage 
causes the GSJ7 plate current to lag the 
oscillator tank voltage by approximate¬ 
ly 90 degrees aiul the tube then appears 
as an inductance in parallel with the 
oscillator tank circuit. The frequency 
of the oscillator will then be increased. 

When the transconductance of the 
6SJ7 modulator tube is varied by an a.f. 
signal voltage applied to its control gi’id 
from the 6SX7-GT speech amplifier, the 
magnitude of the inductive reactance 
across the GF6-G oscillator tank is 
caused to vary at an audio rate. This 
change in inductive reactance causes 
the oscillator frequency to be varied at 
a rate which depends upon the fre¬ 
quency of the audio modulating voltage 
and by an amount which depends upon 
the amplitude of that voltage. If the cir¬ 
cuit values as given here are carefully 
followed, the GSJ7 reactance-tube modu¬ 
lator will give linear frequency modula¬ 
tion and produce many times as much 
deviation as will be required for am¬ 
ateur communication. 

Frequency-sfabilixing circuit 

The GHG, the GSA7 and the GC5 tubes 
function as a correction or stabilizer cir¬ 
cuit to stiffen the frequency shift or 
deviation of the GFG-G oscillator during 
the periods of frequency modulation. It 
will be noticed that the grid of the GSJ7 
reactance-tube modulator is returned to 
ground through two isolating resistors 
of 500,000 ohms each and the two 100,- 
000-ohm resistors connected across the 
GHG discriminator output circuit. 

As mentioned above, any change in 
the transcoiiductance of the GSJ7 will 
cause an effective change in the oscil¬ 
lator tank circuit inductance and there¬ 
by cause a corresponding change in the 
oscillator frequency. The direction ot the 
frequency shift, i.e., to a higher or lower 
frequency, will depend upon the/>o/ari7|/ 
of the voltage applied to the control 
grid of the GSJ7 tube; the amount of 
the frequency shift, I.e., the number of 
kilocycles, will depend upon the mugnu 
tilde of the 6SJ7 control-grid voltage. 

The r.f. voltage at the grid of the 
TB-35 will be fed, in proper proportion, 
to the signal grid of the GSA7. The GC5 
tube is connected as a Pierce crystal 
oscillator, operating on a frequency of 
7,000 kc; its output is fed to the injec¬ 
tion grid of the GSA7. When operating 
on FM, the GFG-G grid circuit will be 
tuned to a frequency of approximately 
3,G75 kc and the GFG-G plate and TB-35 
grid circuit will be tuned to twice 3,G75 
kc, or 7,350 kc. Now, if we mix the 7,350 
kc and 7,000 kc signals we shall obtain 
in the plate circuit of the GSA7, a beat 
frequency or “i.f.*^ equal to the differ¬ 
ence between 7,350 kc and 7,000 kc or 
350 kc. 

The 6SA7 output signal voltage is fed 
to the primary of a tuned discriminator 


transformer adjusted for resonance at 
350 kc. Connected to the secondary wind¬ 
ing of the discriminator transformer is 
a GHG diode rectifier tube. Two load re¬ 
sistors of 100,000 ohms each are con¬ 
nected in series across the cathodes of 
the GHG tube with the d.c. return from 



CAT HOPE-RAT 

,1. 41.^ /I. 


Fig. 2—Oiscrimindfor curve. Center is 350 kc; 
(eft: higher frequencies, right: lower. 

the discriminator transformer secon¬ 
dary winding center tap connected to 
the resistors. 

As long as the i,f. signal remains 
exactly 350 kc, equal signal voltages 
will be applied to the two diode plates, 
equal currents \vill be drawn and equal 
and opposite voltage drops will appear 
across the two load resistors. Under 
these conditions, the net d.c. voltage out¬ 
put from the discriminator will be zero, 
and consequently no change in the trans- 
conductance of the CSJ7 will take place. 
Thus, the frequency of the GFG-G oscil¬ 
lator will not be affected. However, un¬ 
der conditions of frequency modulation, 
the GFG-G oscillator frequency will vary 
with changes in the amplitude and fre¬ 
quency of the modulating signal. Thu.s, 
the i.f. or beat frequency will swing 
higher or lower than 350 kc. As shown 
in Fig. 2, for frequencies higher than 
350 kc, the discriminator output will 
produce a d.c. voltage having a positive 
polarity with respect to ground; for 
frequencies lower than 350 kc, a d.c. 
voltage having a negative polarity with 
respect to ground will be produced. The 
d.c. voltage output vs, frequency devia¬ 
tion will be linear up to approximately 
50 kc each side of center frequency, de¬ 
pending upon the design of the dis¬ 
criminator transformer. This d.c. dis¬ 
criminator voltage is fed back to the 
control grid of the 6SJ7 reactance tube, 
causing its transconductance to change 
so as to correct the variation. 

This change in transconductance is re¬ 
flected into the 6FGG oscillator tank cir¬ 
cuit as a change in inductance and the 
frequency of this circuit is caused to 
vary correspondingly. 

The second half of this article, describinj; the 
oscillator and r.f. sections of the transmitter, 
will appear in an early issue. 
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TELEVISION OVER A LIGHT | 
BEAM 

(C<yiitinucd from page 22) ■ 


the telecast prop:ram is handled by a 
second light beam comprising the modu¬ 
lated light source at the transmitter, 
and the second photomultiplier cell at 
the receiver, feeding into the conven¬ 
tional loudspeaker system. In the dem¬ 
onstrations the two light beams have 
been paralleled and directed so close to¬ 
gether as to overlap in part at the re- I 
C'eiving end, yet each is directed by ad¬ 
justable lenses and mirrors on to the 
respective photocells. The video and 
audio reproductions are on a par with 
the usual electrically transmitted tele¬ 
vision systems. 

The equipment demonstrated so far 
has established that photovision is prac¬ 
tical. Further research promises to 
make the system applicable to many 
fields of transmission of images and 
sound. For example, in the transmission 
of color television, four color channels 
may be independently modulated with 
the red, green, tdue, and sound signals 
for a composite simultaneous color tele- j 
vision system. Use of filters at the re- ! 
ceiving point allows selective separation ] 
of all these signals even though trans¬ 
mitted from a single sending point. 

Very recently DuMont engineers have 
been testing photovision equipment over 
distances of several miles. Even with I 
the not yet perfected equipment now j 
available, promising results are being i 
obtained with both video and audio sig- i 
nals. The remarkable thing is that the 
seemingly dull light spot on the trans¬ 
mitting cathode-ray tube can be picked 
up several miles away by suitable focus¬ 
ing means, despite bright sunshine, and 
translated into pictures and sound. Fog 
is still an obstacle, hut further develop¬ 
ments may largely circumvent such in- ' 
terference. Full-scale commercial equip- ^ 
ment has been evolved in the past few 
weeks and will soon be demonstrated 
as photovision steps out of the labora¬ 
tory and makes its bid for a place in 
everyday telecasting. 

The highly directional characteris- | 
tics of this communications medium, i 
coupled with its privacy feature and re¬ 
liability, makes it very probable that it 
will find many uses in other fields of 
communication, such as broadcast re¬ 
laying and point-to-point telegraph or 
telephone. 

SIMPLE PANEL MARKER 

If you have one of the small rubber- 
stamp sets, it can be used to do a neat 
job of lettering on the panels of re¬ 
ceivers, transmitters, and other appara- * 
tus. After setting up the type, attach 
a piece of cotton cloth to a block of 
wood and coat it with a light coat of 
w’hite lead. Press the stamp lightly on 
the surface of the cloth to pick up a 
thin coating on the raised surfaces of 
the type. The stamp is then pressed 
lightly against the surface of the panel 
to transfer the lettering. Light pres- 
.sure should be used to prevent smear¬ 
ing the letters. Edwin Bohr, 

Chattanooga^ Tenn, 



^ TO BE AHEAD 

in {Buy^ing ZfeH Lguipmenl 


A$k your nearest SUPREME Jobber lor 
a demonstration of Model 599*A Tube 
and Set Tester (above), Model 56I*AF 
& RF Oscillator, Model 546-A Oscillo¬ 
scope. Model 592 Speed Tester. Ask to 
see the complete line of SUPREME 
equipment. 


Model 59t-A Tube and Set tester 


SPCCiPiCATIOnS 

DC Volts - 9 raniccs O/6/I&/ISO/6O0/1S0O 

volts. lOOO ohms Per volt, 

AC Volts —„ 3 ranSrs 0/1S/1S0/60O volts. 

DC Current — 3 ranBes 0/6/60/600 fTMlItamPS, 
Output Volts--O/l&/IS0/60O volts 
Ohmmeler — 4 raoKes O /200/20,000 otimS aoO 
0/2/20 meKOhms, 


Condenser Clwcher—Onmmeter prowldrs 
fast method ot Ctie(li*nK leaitaKe of tooth 
paper and eloetrolylif. condensers 
Battery Teste* — Tests »»iost commonly 
used dry portable batteries ot I. S/4. 9/ 
A 6,0/4S/9O volts. CnKlish reAdHV "Bh 
piace-Cood” scate. 


Tube TestiniE — Circuit tneorPoratrS 
proven and modernized emission Circuit. 
Chechs for short, leahace. aftd noise 
•(‘Sis toetween elements. 

Power Supply—XOO.133 volts—*50/60 
cycles. Special voltaces and (re* 
auencies on reduesi. 


|THE AMERICAN STEEL EXPORT CO. Inc. 
Madison Ave.. New York J7. N. Y,. U 


Expert Depertmeoti 


SUPREME 


WRm r>Rs 

KIW ISUntEHl IHTTItUMEMn tOXF- 


TEL-RAD 


3 Tube PHONO AMPLIFIER 
Volume, tone rontroLs. uses 35Z5, 
12SQ7. 5(iL6, ALL WIRED. Less 
Tubes. 

$2-95 

2 Tube PHONO OSCILLATOR 
complete with tube!*. Tune in on 
any Hroadcast Set. ALL WIRED. 

$ 5.95 

A, 9” Phono Motor & Turntable 
Constant Speed. Famous Make. 

$3.00 

n. Cr>-8tal Pick Up Model L-70, 

$2.45 

90 Mil POWER TRANSFORM* 
ER, 110 volt Primary. 600 volts 
C.T.. 6.3 volts. 5 volts. 

$2-95 

25*0 with Order. Balance C.O-D. Plus Postage. 

TEL-RAD ELECTRONICS CO. 

169 Washington St. 


NEW YORK 6b 

NEW YORK < 



Smooth, fast changing cycle 
—fool proof—plays 10" & 12” 
records. SPECIAL 


DETROLA 

Automatic 
Record 
Changer 

$ 14-79 


4” PM I 02. ALNICO MAGNET 
with mounting for output. 
6forSS.50 each 


$ 1.20 


5" PM 1 or, ALNICO MAGNET 
with mounting for output, 
6for$S.7S EACH 


$1.25 


Do you #ieecf^^s== 

BINDING POSTS? 




quich connoctioxx. 


XIanursetured in Alt Alumlnuni Type M 
at 13c aach. 


Aluminum Body. Bahcllta Top Type a I 
at 15c aach. 


* CP or UP, ALL BRASS—gtATO- 
STREL SPRING A PIN, 
rO HR. salt spray test aa NON. 


Sr a40^i^"8A‘Lf"sPRAY ‘ 

CORROSIVE at aac each. 


Manufaciurara and Daalars Liberal 
Discounts 


X. L. RADIO LABORATORIES 


420 West Chlcaoe Ave.. Chlea«e lO. III. 


Now magnetic material, supermalhy. 
developed by Bell Telephone Labs, has 
200 times the permeability of silicon 
steel. 


BC YOUR OWN BOSS! 



MIKE MORE MONEY 


$ 1.00 

VALUE 

25 ‘ 

40.000 

WORDS 

IN 

TEXT 

NO ADS 
ALL 

•‘MEAT”! 


In 'CASH IN" you 
now get THE reef 
money* makers — doc¬ 
ent of Profitable tested 
mall order plans, con¬ 
fidential business se¬ 
crets, do/,ens of prac¬ 
tical tested ronnulaa, 
succetaful t 6 a t e d 
schemes — actual ei* 
periences of men who 
have started on a eboe- 
itrlng—with less then 
$10 capital. 25c a 
copy postpaid. Send 
U. 8. stamps, money 
ardor, or coin. 

Money Back 
Guarantee 


NATIONAL PLANS COMPANY 


Box 2€RA. Ansonie Stfttion New York 23. N. V. 
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EASY TO LEARN COSE 



It il etir to leirn or incrcaie spoed 
with an InstructoKraph Code Teacher. 

AfTordJ the quickest and iDott Prac¬ 
tical method $et developed. Fcrr be* 

Cliinets or advanced itudonta. 

ATtilable tapes from beginner's 
alphabet to typical messages on all 
Subjects. Speed range 5 to 40 VVPM. 

Always ready—no QRM. 

ENDORSED BY THOUSANDS! 

TTte Inatnictormpb Code Teacher 
literally the place of an oper* 

etor^inotructor and en.iblCB anyone to 
learn and master code without fur¬ 
ther Baaistance. Thouannds of successrul OT>emtor<; have 
“acquired the cod*’* with the Inetructocraph SyBtem. 
Write today for convenient rental and Purchase plane. 


INSlRUPTOfiRAPH CfOMPAHT 


4701 Sheridan Rd.. Dept RC. ChicaDO 40, III. 


FOR YOUR NEW 

Direct-Reading-Standing- 

WAVE METER 


2" sq. 0-1 D C. 
Mill i ammeter 
Blank Dial or as 
Illustrated. 



Datlitub capacitors .1 



mfd—-25 xnfd— 


UX-l mfd & 1.0 mfd 1 4r 

400 & 600 VoJta D-C-W. 

Mail orders filled. Send check or money order. 
Postage prepaid. 


UNITED RADIO & SOUND 
AMPLIFICATION CO. 


P.O. Box 2400 


Phlla 46. Pa. 


Don't fotgel 
to refer to the 



-BUILD 15 RADIOS- 

Absolutely No Knowledge of 
Radio Necessary 

You Need No Additional Parts or Tools 

3€-Pafi:e Book Written by Expert Radio In¬ 
structors . . . teaches you to Build Radios in 
s Professional Manner, 

You will start with a l-Tuhe Receiver—Be¬ 
fore you are done with this Kit you will liavc 
built 11 Receivers. 1 Public Address System 
and 3 Transmitters. 

Tl^e PROGRESSIVE RADIO KIT 

is THE ONLY COMPLETE KIT—Contains 
Everyth! nt: You Need! Inst rue- PRICE 

tion Book, Metal Chassis, aaTC 

Tubes. Radio Parts, SoldcrinK R* « 

Iron. Cutter Pliers and Screw- I 

driver, ■ ^ 


Special FREE OFFER for limited time 
only. FREE Electrical and Radio Tester 
with Each Progressive R.vdio Kit 


_ Progressive Electronics Co.. Dent. RC‘3 - 

■ 22 Havemeyer St.. Brooklyn M, N. V- ■ 

I Sirs; Ploaso send mo the ProgressK-o Radio Kit | 
I □ Check or Money Order Inclosed Postage prepaid g 
* □ C.O.D. I will pay postage. ® 

I Q .Send for further Inform ailon. I 


I ADDIIKSS . . 

I errr . zonb .stath. 

^ NO C.O.n. OuUide n.ft.A, 


I 

I 

I 

I 



GUILLOTINE FOR FM 

TO radiomen, the ^^guillotine” means a 
* new variable-inductance tuner de¬ 
veloped by General Electric. For use in 
FM reception, it is considered more 
efficient than condenser-coil tuning. 

The tuner consists of 2 identical 
silver-plated brass frames which, when 
connected at their open ends, form a 
2-turn inductance. The inductance of 
the 2 turns is varied by insertion of a 
silver-plated brass ^‘guillotine*' blade be¬ 
tween the turns. The effect of the blade 
is to reduce the inductance of each turn 
and also the mutual inductance between 
the turns. The tuning curve is adjusted 
by cutting slots in the blade which pro¬ 
vide an easy and permanent means of 
tracking the oscillator and r.f, circuits 
with each other. Both terminals of the 
tuner project through the receiver 
chassis, making very short lead.s possible 
and providing a rugged tie point for 
soldered connections. 


Electrical design problems in the 
front end are greatly simplified by the 
use of the guillotine tuner because it is 
pos.sible to localize each tank circuit 
within a small area and to keep r.f. 
chassis currents at a minimum. Micro- 
phonic troubles are almost completely 
absent. The blade of the guillotine being 
ungrounded, sliding contacts and pig¬ 
tails are eliminated. All of these factors 
contribute toward an efficient electrical 
design providing high performance with 
little trouble from regeneration or align¬ 
ment difficulty. ! 

The tuner assembly is enclosed in a 
metal box for shielding and for mechan¬ 
ical protection and dust-proofing. Opera¬ 
tion on the short-wave spread bands is 
comparable to communication receiver 
performance and ease of tuning. Short¬ 
wave microphonic howl, reports I. J. 
Kaar, manager of General Electric’s Re¬ 
ceiver Division at Bridgeport, Connecti¬ 
cut, is completely absent with the use 
of the guillotine tuner, making the full 
audio power output of the receiver 
usable on all bands. Loop reception is 
provided on all of the AM bands and 
power line pickup is used for local FM 
j reception. Terminal connections are 
I provided, of course, for AM antenna 
and FM dipole use wherever required. 

I It appears that this particular 
I technique will be w idely employed in the 
future for applications involving the 
upper frequencies, especially for FM 
and television. 


rttARD-T0-6ET PARTS^ 

POWERFUL ALUPURPOSE INDUCTION 
MOTOR 

IDEAL FOR EXPERIMENTERS—lOi USES 

Sturdllv conatrucicd to precision 
Fundards. thia aelf-startliiC altadod 
pole A.C. induction motor i» Pow¬ 
erful cnoUKh for a number of 
Some of ineae nre: Automatic Tim¬ 
ing Oevieea. Current I nterruotor*. 
Electric Fan». Electric Chimea, 
Window OUolflV*. Photocell Conti ol 
OevicOB. Electric vibrators. Small 
Crinder*. Buffer* and Pollehers. 
Miniature Pumos. Mechanical Mod¬ 
els, Sirens, und oUier aopllca- 
lloas. 

CorvHumee about 15 watt* of 
power and ba» a speed Of 3.000 
r.p.m. Wh*n Qcared down, this 
sturdy unit will constantly OPer. 
ntc an SB.inch turntable loaded 
with 200 lbs. dead woloht—TM/tT’S POWeRI 

DlmcnMlons 3* hljth oy 2' wide bv IVj'' deep} 
has 4 coiwenleiit niountlnc studa: ahiifl Is lone 

by 3/16’ diameter, and run* In aelf-allttnlniY oll- 
rctalninc bcariiies. Deslirned fbr 110-30 volw, 50-60 
cycles. A.C. only. Shn. Wt. 2 Iba. _ 

ITEM NO. 147 Cl QC 

VOUR PRICE . ..... 


ULTRA MAGNET 

LIFTS MORE THAN 20 TIMES 
ITS OWN WEIOKT 
Little giant magnet 
L ifU 5 IIM. easily. WelKiM 4 Os. 
Made of AI.NICO new hlRh-maenetlc 
steel. Complete with hecner. World's 
most powerful magnet ever made. 
The exi>erlmeiiter and hotrbvlst will 
find Hundreds of excellent uses for 
this litirh quality permnnont mai;n«t. 
Measures s X vk” Ship. Wt. 

“ lbs. 



a/4 lbs. 

item no. 1B9 

YOUR PRICE 


$1.50 




GENUINE MICROPHONE TRANSMITTERS 

RefTUlar telephone trsna- 
mlltera taken from a l.irye 
telephone supply com¬ 
pany’s overstock. Wofic 
pertectly on 2 dry cen*. 
Can be used on P.A. avs- 
tenrvi, call systems. Inter¬ 
communications seta, 
abort-line telephone CIr. 
cults, house, to-houflo or 
farm-to-fapm ’Phone llnea, 
also to talk through your 
Own radio or a.s roitcesled 
dictaphone pick-up. l/sb- 
rlil repljcemonta on bat¬ 
tery-operated ruml tele- 
■ I ' phone lines. 

TTUNSMITTERS, MADK 'VKS’TkIw 

ELECTRIC AND f!TROMBERO'CAJU..RON. Oxceilent In 
appearance a^d nperatlon. A rem.-trk.ablo veluo and 
one seldom ofTored in theao times. Ship, Wt. 1 Ib. 

%,c'r .$ 2-10 

AMAZING BLACK LIGHTI! 

powarful 250-WaU Uftra-VIOiet Source 

The best and mosl practical 
source of ultra-violet IhTht for 
fft-neral exoorlmental aria enter¬ 
tainment uoe. Make* nit fluores¬ 
cent suhsumces hrllllnntly lumi¬ 
nescent. No transformer* of any 
kind needed. Flla any stand.-trd 
lamp Bockot. BrinR.s out heau- 
llful opaloscent hues In various 
types of material*. Swell for 
nmnteur parties, plays, etc.; to 
oi>uin unique llEhtinc errecU. 
Bulb Only. 6hp. Wt. 2^ lbs. 
ITEM NO. B7 
VOUR PRICE 



$1.95 


WESTERN ELECTRIC BREAST MIKE 

ThI* Is a fine licht.weight .iir- 
craft carbon microphone. It weighs 
only 1 lb. 

Mike comes with breastplate 
mouhtlng and haa 2-way RwIvCI- 
Ing adjustment so that it can bo 
adjusted to any desired PoaiUon. 

There are 2 wo^'cn straps] one 
goes around neck. the othet 
around chest. Straps can bo 
•<napr>cd on and ofT quickly by an 
inCenlous arrangemont. 

This excellent mike can bo 
adapted for home hro.'idcasting or 
Private communication aystom*. By 
dismounting breastplate. It can be 
used .18 desk mike. 

Ck>mes complete with O-foot __ 

com and hard nir>bcr plug. Finished In nueisjdized 
plate. non.i-usUble. Shipping weight, 2 ibs. 

ITEM 152 
YOUR price . . 



$1.49 


WATTHOUR METER 


Completely overhauled and 
ready for Immcdlnlo service. 
Designed for regular HO- 
volt. 60 cycle 2-wlre A.C. 
circuit. Simple to Install' 
2 wires from the line and 
2 wires to the load. Sturd¬ 
ily conatructed in hc.iw 
met.il case. high. OVk* 

wide. 5" deep. Westing- 
house. G. E. Ft. Wayni. 
Sangamo or other available 
make ShD. Wt. 14 ibs. 

. .$6.95 



HUDSON SPECIALTIES CO. 

40 West Broadway. Oopt. RC-7*47. Now York 7, N.Y. 

1 have circled below me n«mt»erB of the Items l*m 
ordering. Mv full remittance Of .. - (in¬ 

clude ahipping charges) la enclosed (NO C.O.O. 
ORDERS UNLESS ACCOMPANIED WITH A DEPOSIT.) 

Or mv deposit of $. . , i* enclosed (20 p4i 

retiulred). ship order O.O.D- for t>alnnce. NO C.O.O. 
ORDER FOR LESS THAN SS.OO. BE SURE TO IN. 

g LUDE SHIPPING CHARGES. 

Ircle Item No. wanted: 

147 159 160 67 1S2 33 


I 

I City 


Print Clearly 
.Bute 


i 
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''BRAND'- VS. "ORPHAN" 
RADIOS 

(Contmued from page 17) 


As long as the receiver plays it will 
sell to the unwary who cannot afford to 
pay for a standard brand. It stands to 
reason that such receivers will cost 
more in servicing and upkeep than 
reputable makes. 

Unfortunately the public at large 
does not know all of this, because to 
most laymen a radio set is a radio set, 
no matter what its make, as long as 
they hear it play loudly in •the store. 
Later on, when it refuses to perform 
and has to be serviced several times, the 
eventual brunt may fall on the unhappy 
serviceman who gets blamed for not 
being able to repair the set so that it 
will continue to work satisfactorily. 

Sooner or later the public will come 
to understand that the set itself was 
no bargain. This completes the cycle 
where both the dealer and the service¬ 
man get the ill will of the public. This 
situation is by no means new. 

These same cycles have occurred re¬ 
peatedly in this country and they will 
most likely continue for a long time 
under our free economy. 

The radio industry itself is to be 
blamed in large part for this condition. 
To the best of our memory, the radio 
industry has never made a concerted 
effort to educate the public that it is 
cheaper in the end to buy a higher- 
priced known brand set than to buy- 
unknown fly-by-night makes—the so- 
called “orphan** radio sets—of which 
there are many today. 

If it is impossible—which it probably 
is at the present time—to reduce dras¬ 
tically the price of standard brands, it 
would seem the intelligent thing for 
the established radio set manufacturer 
to use newspaper and magazine pub¬ 
licity to prove to the public that it pays 
to buy well-known sets with a real guar¬ 
antee behind them and educate the pub¬ 
lic to stay away from “distress** and 
“orphan** i*adios. 

The serviceman, particularly, would 
be smart to refuse to service such un¬ 
known makes, w’hich in the long run 
bring only grief and make no friends 
or money for him. 

Once a serviceman tells a set owmer 
that it is not good economics for him 
to invest service and repair money in 
a set that will only go to pieces later on, 
half the battle against this type of mer¬ 
chandise is won. The serviceman should 
furthermore protect himself by stnU 
ing in writing to the set owner that 
such repairs should be considered only 
as of a temporary nature and that in ail 
probability the particular receiver calls 
for endless and costly servicing. This 
protects the serviceman; it also demon¬ 
strates that the servicing industry is 
working in the public*s interest rather 
than in its selfish own. 

Such a strategy always commands 
the respect of the set owner because he 
is warned beforehand that he cannot 
expect orphan receivers to stand up and 
perform indefinitely. 
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LIVE 


YERIFIEDSPEAKERS, 


^2233 university AVENUE 

WRIGHT, iNCvSt.Paul4, Minnesota^ 



ARMY-NAVY 
HEAD PHONES 


coiolog. lotesi devel- 
opmpnis in rodio and 
electronic ports ond de¬ 
vices, newest horn geor, 
godgeK ond borgolns. 

j BURSTEIN-APPIEBEE CO., 

I 1012 McGee St., Kansas City 6. Mo. 

I - . — Send me your new FREE coiolog, 


I 


-—Send me-poirs of phones of 

S2.49 plus 20c poir postage. I enclose 


$- --in payment. RC 

NAME 




'ETECTMCMNS! RADIOMEN!^ 


hi JHflffty EngmiiRq 
Cvynt I NEW 


-•••ntatloruii n«w Practicat aetof radio books, toatotl 
s. aives roo the “know how” on everythioa in R^k»to> 
lie piiaolplee to newest televleioo and KM — how to coo- 
tUII.service. $00illustrations, nearlyl.OOO pa«ea. Idea) 
traloina or field reference—backed by Coyne’s 48 years 
to help you to blaaer radio opportunities I . . 
azina offer: To prove the valne of these u ieat 
s to yoo, Coyne will arlve you oar new, practical "Bei¬ 
lina’* book FreoJost for looktnsover theS-volnrao set. 

I UMITEp-ACT MOW! 

ime AlTUEp PRACTICAL RADIO set for Tdaya’ froo 
Ion vid incline our 240-jpaae book.” Start! na&Oi^raUM 
lie Radio or Electrical Business”. Look the eet over for 
vou like it. then pey lu low cost on easy terms as shown 
below. If you don t want (he set, 
turn it and owe NOTH INC I 
Either way, you keed the 
“'Business . Starting' Book 
ABSOLUTELYPREE, 

NO MONEY 

«low is Just a ra¬ 
the new set 
pour free aift 
oupon today. 

Educational Book PubUahIna Dlvlaion., 

Radio School, Dopt. B 7 -T 1 
Chlcaao A 2 , JHinoia 


Send me your S volume set APPUFD PRACTICAL RADIO and 
Diy FrEE a>ft “Business-starting” book. I'll either return the 
set in 7 days and owe nothing, or sand you tS within 7 days and 
t:ta month until $10.76 b paid. Or I'll My $9.76 cash. Whotho* 
or not I keep tho 3 Volumo S«t. tha Butinata-Btartins Book 
l» mine FRCC as a Gift. 


ADDRESS 



jl 




TOWN 


STATE 

1 ! 
t 1 

env^ 












AC. CURRENT ANYWHERE! 

With 

KatoNght Plants and Generators 
Fumish the same kind of 
Cum-iU as the highlinea 
Sizes 600 watUi to lOO KW 
Also Manufacturers of Rotary 
Converteffc. Froqueiiot 
Chaiigera. 32 and llO Voli 
D.C. Motors in l/«. 13 an . 

H.P. A.C. Nfotore. slnale 
phase ill 1and 2 H.l’ 
only. 

KATOLIGHT 
120 Rock St.. Mankato. Minn. 


—MINIATURE TEST 0SCIIUT0R-, 

Porket size 1*4* round 5" long. Very convenient for 
MM\icing and aligning HF and AUDIO circuits. Sup- 
Iilies III) Ode riKHlulated RF: 100 to 200 KC on fuij- 
(l.inietituls and cotillnucs coverage for IF. Broadcast 
and Short Wave hands on harmonics. 6SJ7 tub© elec¬ 
tron i-ouiiled for stability, ll.’i V. AC operated. $7.85 
(xisipaid or send $1.00 and pay $6.95 C.O.D. You 
must be satisMcil or your motley dte^ully refunded. 
DEBAUCH COMPANY, DEPT. RC 

4oa Aileoheny Avenue Towaon 4, Maryland 


Radar, already important at sea and 
in the air, is to be used on land as an 
aid to highway safety, Connecticut State 
Police report. 

A microwave signal sent out by the 


radar is reflected by the moving car, 
Doeppler effect causing a wavelength 
shift which increases with the car*s 
speed. This shift is translated into miles 
per hour on the instrument*s meter. 
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S.S.S. 


'Servicing by Signal Substitution" 

Learn obour rhi$ modern d/non>ic opprooch 
to radio servicing wirh ONLY BASlC TEST 

equipment. 

.. . Fully described in o 120 pogc book 
ovoiloble from your Precision Distributor of 
foctory ot 35<. 

. . . Schools ore invited to inquire regOrding 
quontity orders from ourEducotionol Division. 


fPR E C 1 S lONl 

APPARATUS COMPANY INC. 
ELMHURST 4 / N . Y. 

Manufacturori of fin* T«>t tqwipm«n» 
flAOlO • TlilVlSlOM • ItCCTKICAi • lAlOAATOllT 


$11 


ELECTROIVIC i 
VOET-OHMAIETEIt 

gg HO VOLTS AC 20 RANGES 


POSTPAID 


0/5/ 10/50/ 100/500/1000/5000 
volts DC and AC. 0—1.000.000.000 
ohm* in six overl;<ppin$; ranCex. i>on. 
sltlvity; mer M1U.ION CiUIS per 
VOLT on 5 volt janire. 


Complete kit includes All component parts. tui»eH. 
punched and drilled c>taf>sls and be.'iuiifuUy enam¬ 
eled panel. Easily assembled and wired. 

Special slldeback circuit developed durlnR^ war 
by aclentlsl at Uic Caliromla Institute of Teclinoi- 
oiry elves amazlii^ scnaitlvlty and Oexiblllly while 
romplelely eUminnilnK necessity of tiatteMes and ex¬ 
pensive meter. Each Instrument Is individually call, 
brated. Dial scale over nine inenes lonitl 

In addillon to porformlni; the usual volt-ohm 
Pinctlon.s. this Instrument e.Tslty mensure.s these 
volumes: SUTFRUKT OSCILLATOU. AVC. AFC. 
TRUE GRID DIAS AT THE GRID. BIAS CELLS with, 
out Ofrectinir ihe circuit. Measures the exact leak- 
Di;e resistance of INSULATION. TUBES. CON- 
DENSER.S. It can be used with a alKnal ifencrator 
for SIGNAL TRACING. 

STERLING ELECTRONIC COMPANY 

166 N. Sierra Bonita Ava.. Dept. 2. Pa&odena 4. Calif. 


FMT ★ Tuner 
u Ivl i Permeability Type 

A complete fully assembled, tested oscillator- 
mixer that tunes in the 88 to 108 MC FM broad¬ 
casts. Enjoy noise free high fidelity radio recep¬ 
tion. FMT output feeds into usual FM I.F. ampli¬ 
fier which you can easily build, or into the older 
FM-45 receivers (I-F.) to chanire them to the 
new FM band. All parts, including a standard 
metal lube, are combined into a single compact 
unit measuring only 2%"xlV^" on chassis, to 
which you connect aerial wire and three voltage 
wires. It works right every time. It will save you 
headaches and lots of work, as compared with 
trying to make a VHF oscillator-mixer with 
usual clumsy parts available. The FMT is cali¬ 
brated to feed into 10.7 MC and other I.F. Intro¬ 
ductory Price $6.50 (less tube) postpaid. Slate 
I.F. used. Complete directions and drawing with 
each unit. 

Cst. 1922 J-M-P MIg. Co. 

ORDER today FMT D«m.. Mllvaukea 10. WU. 





.. , THE LI^TIEST IN RADIO 
PARt5-.-EQUIPMEMT-ELECTRlCAL 
DEVICES—brought to you in out 
monthly bulletins. ABSOLUTELY 
FR EE 1 No obligation,^ ^ 

V wmit TO 

’ MANUFACTURING DIVISION i- 

HERBACH & RADEMAN^INC. 

EtfCTRON/CS SPECIAIISTS 
522 MARKtT ST., PHILA. 6, RA. • DEPT.B 


Don't forget 
So refer to the 


l;H0(»)llM 


NARROW BAND FM FOR HAM RADIOS 

(Continued from page 23) 


The circuit of Fig. 6 can be readily 
switched from AM to FM. It requires 
a little more digging into the receiver 
than some of the other arrangements 
described. However, it makes it possible 
to employ the existing transformer in 
most communications receivers. A 3- 
pole, double-throw switch is retiuired. 
Both ends of the secondary are switched 
from the AM diode detector to the crys¬ 
tal diodes as FM detector. The third 
switch connection switche,s the audio 
from the existing detector to the dis¬ 
criminator output. Remember that at- 



Fig. 6—Practical circuit for standard coils. 


taching the components of these circuits 
to your set will detune the i.f. trans¬ 
former to which they are connected. Re¬ 
alignment of the last stage will be neces¬ 
sary! The circuit of Fig. 6 for a single- 
ended transformer can be applied as in 
Figs. 2, 3, and 4. 

Possibly the best way to make the 
additions for narrow-band FM reception 
will be to build a separate unit as is 
shown in Fig.2 and 
connect as in Fig. 3. 

In using these 
adapters it is also 
wise to remember 
that the wide-band 
position of the re¬ 
ceiver selectivity 
control gives best 
reception. 

Any one of tne 
arrangements can 
have a center-fre¬ 
quency indicator 
as described above. 

The connection is 
the same as for 
Fig. 2. It is essen¬ 
tially a high-im¬ 
pedance d.c. volt¬ 
meter. 

The discrimina¬ 
tor can be aligned 
very simply. Con¬ 
nect the signal gen¬ 
erator to the last 
i.f, stage and ad¬ 
just frequency to 
the exact center of 
the intermediate 
frequency. With 
the discriminator 
secondary <letuned 
somewhat, adjust 
the primary for 


maximum deflection of the center-fre¬ 
quency indicator. Then retune the sec¬ 
ondary for zero (center indication of 
the meter). When properly tuned, sig¬ 
nals an equal frequency difference away 
from the center frequency should give 
the same reading on opposite sides of 
the zero on the indicator. 

A speciol adaption 

A means of utilizing the double ended 
(push pull) detector of an RME 69 re¬ 
ceiver is described in Fig. 8, A 3-pole 
double thiow switch may be employed to 
switch the ends and center tap of the de¬ 
tector transformer. The materials re¬ 
quired in atidition to the switch are a 
50-|iiif mica capacitor, connected 

from last i.f, plate (6D6) to the r.f. 
choke of the discriminator at Also 
required are the crystal elements and the 
necessary resistors and condensers com¬ 
prising the discriminator circuit. A cen¬ 
ter frequency indicator is shown in this 
arrangement. The audio output connec¬ 
tion from the discriminator goes directly 
to the audio input because when the dis¬ 
criminator is unconnected to the trans¬ 
former it will be inoperative. 

Alignment of the RME 69 will be re¬ 
quired after the adjustment. It is im¬ 
portant that the switch be placed as 
close as possible to the detector i.f, 
transformer so that leads will be short. 
The center-frequency meter will have to 
be an external device. The parts indi¬ 
cated in the diagram by numbers as 
Cl5, R17, etc., are the designations of 
the RME 69 service schematic. 




A.V,C, ■ 

Fig. 3—How an RME 69 can be made an AM-narrow-band FM receiver. 
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Dial Belt Kit 
Ne*0-Lite Tester 
InspetUoo Lite - Cheraicai Lab. 


ANTENNA PRINCIPLES 

(Continued from page 39) 


G<C 

ELECTRONIC 

CHEMICAL 

UBORATORY 



G^C INSPECTION 
UTE 

Ideal for servic¬ 
ing. IJiKhla up 
hard-to »eo cor- 
ners. rerfeet for 
repairmen. ex 
pertinenters, etc. 

110 20 AC-DC 
No. 705— 

Dealers Net 90c 


niers, etc. n 

AC - DC. If 

>5— n t I 

>rs Net 90c W j ^ i 


liieal for all servicemen. 19 
. botlUw and chcmloals In 
heavy tfresol fitecl rack. 

No. 998—Dealer* Net >6.67 


G-C NE-O-LITE 
TESTER 

Handy, Inejtpeneive; 
a tester Hint every- 
otwneedH for couiit- 

IpM Uho#. Cn« be 
used on 60 V.A.C. 
to 500 V.A.C. or 
D.C. No. SIOO- 
Blniftc tester on 
car»l— 

Dealers Net 30< 

G*C SERVICEMEN'S 
DIAL BELT KITS 




at A in Fig. 2 will be directive primarily 
in the horizontal plane of the field. 

An important variation of the sec¬ 
toral horn is known as the pyramidal 
horn which is flared in two dimensions. 
This horn can be designed to provide an 
oqnidirectional pattern in all planes of 
radiation, 

A conical horn (B in Fig. 2) provides 
a similar equidirectional field pattern. 

Width of the horn mouth should be at 
least ten times the wave length. The 
distance from throat to mouth should 
be approximately the same. The amount 
of flare, or flare angle, will have marked 
effect on the directivity pattern. But, 
again, exact design data is complicated 
! because of the various mo<les involved. 

I Conical horns are ordinarily used 
with circular wave guides. Field pat- 
i terns are equally directional in both 
1 horizontal and vertical planes. 


Fine woven rc- 
plncemcnt* for oil 
ficiB. Fjisy to lu- 
Btall. Htippllocl wlm 
etccl box to kits 

^,o. G-25. K't of 

Dealers Net $4.02 


NEW RADIO ELECTRONIC 
PATENTS 

(CorUinued from, page 48) 


€>f various quanllticB, 

3S belts— 

Sold by All Jobbers 
Write for complete caUlop today 

RADIO 0 f V I S I ON DEPT. D 


every third cycle lo be applied effectively. 

The fundamental frequency is applied in the 
I Plate circuit of a triode (from “sine wave source” 
■ in the accompanying diagram). The triode is 
* hooked up in a Hartley circuit tuned to the fre- 
I Quency of the desired sub-harmonic. 


LAKE DELUXE CHANUER 



Refolutloniies the Industry! 

A SENSATIONAL SELLER! 


II OUTSTANDING FEATURES: 
Posltlvo Intermii 
Service Adjustmeot# 

Eliminated 
Minimizes Record 
Wear 

Single Knob Control 


Plays ALL Records 
Completely Jam-proof 
Records OenLly Ixw- 
ereej on Spindle—noi 
riroppect 

Automatic Shut-off on 
last record 

• Pick-up nrm may be grasped at any time and 
changer will not be thrown OLit of adjustment 

• Resonance-free ball bearing tone arm 

• Easily operated—any child can do It 
Dimensions: 13 13/18^V * 12^T> % 

No. 116A4 .YOUR NET 


82873 


servicemen—RETAILERS 
Join our customer list today. 

Write today for our rew 16-pase illustrated eataloo 
NR-11$. It's free. Get on our maillns list. 
Dept. C 


LAKE RADIO $ALES CO. 

615 W. Randolph Street. Chicago 6, Til. 


RADIO MEN 



During the Aral positive half-cycle of source . 
frequency the tube conducts and the circuit os- 
cillatrs. A positive pulse is applied at the grid 
as a result, and current flows in the grid cir¬ 
cuit. In flowing through the resistor, the current j 
biases the grid past cut-off so that (temporarily) , 
the fundamental frequency has no further effect, j 
However, oscillations can continue in the reson¬ 
ant circuit at the sub-harmonic frequency to 
which it is tuned. Maximum output is obtained ; 
by adjusting R and C so that the grid charge 
leaks off just in time to permit every fUh cycle 
of the fundamental frequency to start o.scilla¬ 
tions, where n is the order of the sub-harmonic , 
desired. In the figure the source is tuned to 10,- 
000 cycles and the Hartley circuit (and there¬ 
fore the output) to 1,000 cycles. Constanta given 
arc correct to produce the desired effect. i 


TRANSATLANTIC NEWS 

(Continned from page 40) 


Wril-e for Bargain 
Catalog of Rodio Ports 

BUYERS’ SYNDICATE 


786 Carew St. 


Springfield, Mass, 


RADI O-CRAFT for 


JULY. 


towers were modified to increase their 
height to 800 feet, and an antenna was 
erected consisting of 2 triatics with the 
apex of each supported by a cable an- 
cliored to the mountaintop. 

The capacitance of the antenna proved 
to be about 24,000 ppf; its resistance and 
that of the ground total 0.5 ohm. The j 
antenna tuning inductor has a diameter 1 
of 15 feet 9 inches. It is wound with > 
litzendraht cable containing 6,561 
strands and having an over-all diameter 
of 1.5 inches. At 16 kc the inductance 
of the coil is 6.36 millihenries and its ^ 
h.f. resistance 0.14 ohm. The Q is thus j 
3,860! I 
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NOW AVAILABLE FOR 
THE FIRST TIME! 

BASIC 

TELEVISION PARTS 


CHASSIS—Cadmium plated (complete with 
bottom plate). Punched with over 200 bolee. 
Savea you money and hours of <tlT 

I.F. TRANSFORMERS—3.5 megacycle band 
wi<lth Set of five (4 video, 1 

per set of 5 
R.F. UNIT—Wired and tuned qc- 
for 3 suitions . CO. 

ni( 2 H VOLTA(^E TELEVISION TRANS¬ 
FORMERS—2500 V with BOOO V Q CC 
insulation and 2.5 v winding . .. "O* 

LOW' VOLTA(5E TELEVISION TRANS- 
FCIRMERS Primary—115 v; Secondary #1 
—725 V, 175 ma. ; Secondary #2— 5 v— 
3 a: Secondary #3—6.3 v—- ] 4 gQ gq 

TRANSVISION CABINET—Designed to ac¬ 
commodate Transvision Chassis. Beautiful, 
hand-rubbed, walnut finish. 

Top Grade . GO. 

Manufacturer** Guarantee. Immediate Deliv¬ 
ery. Send iOr/o with order (eheek or money 
order). Balance C.O.D. F.D.B, New York. 

BEACON TELEVISION, INC. 

143 E. 4»th Street 


sound) . 


New York 17. N. Y. 


-TU B ES-n 

ALL TYPES IN STOCK 

STANDARD BRANDS—R. C. A. 
SYLVANIA, G. E. ETC. 

M'inimum Order—10 Tube* 

10 to 25 — 40^0 off List 
26 to 100 — 50% off List 
101 to 500 — 50 & 10 off List 
501 and over—60% off List 

OUR SPECIALS 

CORNELL * DUBILIER - CONDENSERS 

20 I 20 — 160V . .. 

185 — 1T4 — 3SI — IRD . 

25Y5 —eaino as 2iZ5 . 

6 An 6 — aame as 6AK5 . 

GAK5 — Brand New Western Electric, . 

Acom Tubes 954-055-956-957 . 

nearing AJd Tubes 501 AX to 509.\X 
.All American Kit SOLS 35Z5-12SAT-12SK7- 

liSQ7 .......2.®5 

Miniature Kit 50B5 - 35W4 - 12BE6 - 12BD6 - 
12.\Tb .2.65 


fe 

L 3i 



OUn OWN BRAND *'COWMCRCIAL** 
TUBE guaranteed uncondition¬ 
ally— lOOOyfe 

All Typo» In Stoch 60«/^ off LU* 

made by standard brand 

MANUFACTURER 


Writ* for CatxIoQ 


COMMERCIAL RADIO 

36 BRATTLE ST., BOSTON 8, MASS 


S' 

u 


I<^>$!i0fted CONDENSERS 
IQjyissorted KNOBS 
bT^ttorted SOCKETS 
inO A'Aorted RESISTORS 
20 Aisorted VOL. CONTROLS 


ALL FOR 

$20*^0 


PHONOGRAPH AMPLIFIER $9-45 

Complete With 

Motor Picicup Arm, Speaker and Three Tube* 

BROOKS RADIO DIST. CORP. 

(Dept. A) SO Ve<ey Street, New York 7, N. V. 
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DON'T flCK. vst S tlT.STARTCR irRIP'lOVcci LABfU''] 

►a^y’ O^identify 



QUIK-LABELS 


Make Money for YOU 

pllfK»l-ABEL$ mark Wires, Circuits, 
Leads, etc. faster and cheaper. • Pre¬ 
cut to exact size, QUIK-LABELS come in 
rowrs on handy cards, stick without moisten¬ 
ing. • Replace slow and costly string tags, 
metal tabs, etc. • Marking wires at time 
of disassembly speeds up reassembly, helps 
you make many MORE REPAIRS IN A 
day. • Also brings you a better price 
for your work when customers see you 
have marked and reconnected wires just 
like at the factory. ^ These handy labels 
lit in pocket or tool kit. ♦ 500 different ra¬ 
dio & electronic symbols in stock. ^ Send 
us this ad attached to your letterhead for 
Folder and FREE Sample Cards. 


W. H. BRADY COMPANY 

Menfiticofien Sp^ciolim 
EstablishMi |9U 

802 N. Third Street, Milweukee 8, Wfeceneln 


Here an opportunity for you to save up to 50'^’^ on I 

popular replacement items you’ll use every day. Tnp 
quality brands. Orders below shipped postpaid In CSA. 

• Bmfd. 475v. tubular electrolytic condensers. 

Twelve for SS.OO postpaid. 

• 20-20mfd. 130v. tubular electrolytic condenserj. 

Eight for SS.OO postpaid. 

• KU of 25 tubular iwipor condensers in assorted ca- 
pacitio'*. Per kit S2.00 postpaid. 

• Oscillator ctiils for I2S.V7. etc. 456kr. i 

l.F, Three for SI.00 posb^id. 

EATON’S Box 471-C Logan, Utah 





GREAT SHOPS OP COYNE 

Ut a ^e4a Slto^ Weeh^ 

Here at Coyne In a few short weeks you can 
train for your big opportunity in Electricity or 
Radio. You train on actual full-size Electrical or 
Radio equipment. 48 years training experience. 
For Veterans and non-veterans. 

NOT A ^^HOME-STUDY^^ COURSE 

All Coyne training is given here in our big 
Chicago shops. Not a Correspondence course. 
V''ETERANS1 Coyne is authorized to train Vet¬ 
erans under the G.I. Bill. Coupon brings details. 

Two great opportunity fields 

FREE BOOK —rush coupon for free illus- 

■ isfch jrated book on whichever 

course you prefer—noobligation.Tells how Coyne 
helps you get better jobs. 



; B. W. COOKE. Dir.. 

• COYNE ELECTRICAL 

• SCHOOL, Dept. B7*78H 

• 500 S. Paulina St.. Chicago 12. HI. ^ 

2 Send F REE BOOK and full details on course checked: • 

• □ ELECTRICITY □ RADIO { 

• NAME.! 

• ; 

■ address . j 

I^CITV' .STATE. j 


FRENCH RADIO MODEL AUTO 

(CoKtimicd from page 21) 


L3—Same as L2. 

In the tiansinitter which sends waves 
of varying frequencies, condenser C is 
replaced by one of the condensers in the 
control box of Fig. 3. 

The modulator furnishes an audio¬ 
frequency voltage capable of modulat¬ 
ing the transmitter. Construction of 
this part is straightforward, Fig. 2 is a 
diagram of a simple unit for this pur¬ 
pose. In effect, the first tube, a 6C5, is 
an audio-frequency oscillator; the other 
tubes amplify its signal. The oscillator 
coil may be a Class B audio transformer 
with one ceiiter- 


lated r.f. wave exists only during short 
intervals, several milliseconds, for ex¬ 
ample, the extent of the impulsion de¬ 
pending on the control signal. The key, 
or, better, automatic telephone dial ap¬ 
paratus, T)ermits obtaining different 
durations of signal. The key or dial is 
then connected at X in Fig. 1. 

In the second case, cautrol depends on 
the wave length. For example, the “left*' 
control is transmitted on a frequency 
FI. the right" control on a frequency 
F2. 

Fig. 3 shows the apparatus adopted 


6C5 6C5 


one 

tapped winding. 

The condenser 
across the tapped 
winding is selected 
to give a desirable 
note. The grid re- 
.^istor in ay be 
varied also, for the 
same purpose. Any 
convenient power 
supply may be 
used. 

The transmitting 
antenna may be of 
any type, but it is 
desirable that the 

maximum energy be radiated. An ex¬ 
cellent solution is to use a horizontal 
half-wave antenna of the center-fed 
type. A quarter-wave vertical antenna, 
fed at the base, also might be used. In 
that case, it is necessary to add a ca¬ 
pacitor in series with the antenna, tun¬ 
ing it so the maximum current is at the 
base, and therefore the maximum volt¬ 
age is at the summit of the antenna. 

Two possible procedures 

In the first method, the control signals 
are produced by impulses; the modu- 


6L6 



Fig. 2—Any convenient modulator circuit m«y be subttituted for tbit. 




Fi>ed station includes control, modulator, power pacit and the 2>tube transmitter proper. 
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by M. Roveyaz: four cams are fixed on 
a Shaft connected to a motor, one for 
each control wave length. The motor 
shaft carries a selector S. Each key has 
a <log corresponding to one of the selec¬ 
tor positions and placing a capacitor 
across the oscillating circuit CO. Which¬ 
ever capacitoi' is switched in then will 
be condenser C of Fig. 1. 



Fig. 4—Line-up of transmitting equipment. 


The control apparatus includes sev¬ 
eral buttons, pressing one of which is 
sufficient to obtain a carrier frequency 
corresponding to the signal required to 
effect a desired maneuver. 

Fig, 4 is a block diagram of the trans¬ 
mitter used when control is elTected by 
changing frequency—the method with 
which we have experimented. However, 
both methods have been tried success¬ 
fully by M. Roveyaz. 

The receiving equipment 

The automobile equipment consists 
first of an antenna to collect the waves 
emitted by the transmitter; the best 
solution seems to be a vertical aerial. 
This may be a demountable wdiip an¬ 
tenna, in the form of an aluminum or 
brass tube, fixed on the left side of the 
automobile. 

The receiver preferably should bo of 
the supei regenerative type, permitting 
reception with a minimum of tubes. The 
detector may be a 955 or a 6J5. 



FJg. 5—Receiver, showing relay connections. 


Fig. 5 gives a rough plan of the re¬ 
ceiver used when the frequency-change 
control system was employed. 

The cam C is coupled to the variable 
conde nser CV by an insulating coupling, 
the ensemble being turned by the auto¬ 
mobile’s motor through a suitable step- 
down gear system. 

If a carrier is transmitted, when the 
condenser CV in its rotation arrives at 
a point where its value is such as to 
tune its circuit to resonance to the 
transmitted frequency, a current is set 
up in the detector plate circuit. Am¬ 
plified by a second tube, it causes relay 
R to close. This stops the cam as long as 
the signal continues. One of the relay 
circuits (Rl, R2, R3, R4, R5) is closed 
and acts directly on its associated con¬ 
trol. 


If the irequency Fl stops, the relay 
opens and the cam again begins to turn 
with the variable condenser. A trans¬ 
mission on a new frequency F2 will 
again immobilize the cam in a new po¬ 
sition corresponding to another “com¬ 
mand,” 

Dry batteries supply power to the re¬ 
ceiver’s plates and the filaments are lit 
by small storage cells. In a full-sized 
automobile, the power could be supplied 
by the car's storage battery and a vibra¬ 
tor pack. 

The mechanical controls are among 
the most delicate parts of the equip¬ 
ment. One arrangement, described in 
the magazine QST (March, X940) in¬ 
cludes a relay E supplied with current 
from a battery. Its armature A carries 
a hook at one end and a spring at the 
other. A cross which is coupled to a 
motor so that it turns on an axle when 
releasetl . . . (see Fig. 6) has a spur on 



one arm which passes through a slot in a 
lever which can control the steering 
gear or the speed governor of the model. 
The current passes through the electro¬ 
magnet when its associated relay (Rl, 
R2, etc., of the i*eceiver) closes, the 
armature is drawn toward it, liberating 
the cross which moves a quarter turn, 
placing the lever in a new position. 

This system moves by jerks. It is 
preferable to use electric motors, work¬ 
ing on 2 to 4 volts and reversible by 
reversing their polarity; the shaft 
would he in the form of a worm gear 
into which a spur gear would fit. This 
would give a smoother control of direc¬ 
tion. 

Editor's rtotc 

The advanced radio experimenter will 
have little trouble with the construction 
of suitable sending and receiving equip¬ 
ment, which may differ widely in circuit 
design from that described here. How¬ 
ever, he may find a recent American 
receiver circuit interesting. This, using 
the Raytheon RK-61 thyratron tube, is 
shown in Fig. 7. For greater ranges, it 



Fig. 7—Circuit of the RK-61 receiver. This is 
a sub-miniature thyratron, manufactured by 
Raytheon, operating with a B-battery of 45 
volts; filament uses .05 ampere at 1.4 volts. 

of course may be used as the second tube 
of a 2-tube receiver, and can be coupled 
readily to a super regenerative detector 
by any convenient means, such as an 
ordinary audio-frequency transformer. 

Translated from, the French^ by special arrange- 
ment with the magazine La T.S.F. Four Tons 
(Paris) 


TEACH YOURSELF 
Radio & Electronics 



Magi-Klfps KIT 

Build 18 Experiments af Home—Ho Tools! 

RADIO RECEIVER. HOME BROADCASTER. 
PHOTOELECTRIC RELAY. CODE PRACTICE 
OSCILLATOR. SIGNAL TRACER. REMOTE 
CONTROL RELAY. Phonoflraph Transmitter. In¬ 
tercommunication Amplifier. Code Transmitter, 
Radio Frequency Oscillator. Telephone Line Am¬ 
plifier. Electronic Switch. Phonograph AmPlIfVer, 
Temperature Control Relay. Cont.act Detector, 
Electronic Metronome, Interval Timer (one-shot). 
Interval Timer (rcpratino). 

With a Magi-Klips kit you coTer the entire 6e1d 
of radio and electronic endncerlnir theory quickly In 
your spare time, ll’s Bimple to .arranRo the compo¬ 
nents for each circuit. No solderinr. No tedious wlr- 
Imr. Kit operates on 110 v. AC or DC end Indndea 
35Z5 reclifler, 50T.£ pwrer .'iniplifler. 12SL7. double 
triodo. poirerful 4" speaker-miko, plate relay, broad¬ 
cast and S\V coll#, tuning cojidenser and generrui* 
supply of reslsiots. condenser#, chokes, extra wire. 
Parts uorth double the Priec of kit, 

Kit's 48-page roamial ha# complelo ln#tructlort 
and diagram# easily followed by the beginner. Ro- 
tneniber. you need no tool#, except possibly a trrew- 

drlver, with a Magi-Klips electronic $29.75 

complete 


and radio experimenter'# kit 


SCHOOLS—Mairi-Klipn KITS are cxceL 
lent equipment for laboratory nnd daen- 
room. AVrite for gpeciel dincount, 
DEALERS—Some territorie» open. Write 
for your trade discount. 

DEia a TAYLOR COMPANY 

OrPt. e. 1340 Mhvia 5t. 

■•rfccley 9. calif. 

PtcAse ship Q Magi.Klips electronic kit (»). 

I enrieso 9 

Q Please man fJlu&Uated folder on Uto Magl-KUps kit. 

Name ■ 

Street . . . 

City.SioU? 



ATTENTION Amaleurs- 
Experimenters-InveDtors 

Cot your coat on radio sup¬ 
plies and equipment in half. 
Clip coupon today. 

Hundred# nf ' hard to get" war 
surplus Item# along with the best 
In standard brand cqulpQi«at--aI] 
at great carings to you. Let ua 
know your particular requlrunante. 
IMMEDIATE DELIVERY. 


SEND THIS COUPON TO 


NIAGARA RADIO 
SUPPLY CORP. 
Dept. RC.7 


Name 

Addro** 

city . 

Call. No: 



MILES ^-TELEMIKE” 

A naldget unit <1 Va**! requiring no phyaSeal 

conUJCt to telepiione. PICKS UP BOTH SlD^ OF 
TELEPHONE CONVERSATIONS for group loud apeak- 
<>r listening or for record Ingwhen used with staixl- 
ard amplifier or recorder. nilCE S2&.00 postpaid. 
Write for details on our complete line ef FUMGRAni 
telephone—CONFERENCE—dictation—■ TAUtlE’ ’ 
RECORDERS & REPRODUCERS. 

MILES REPRODUCER CO., Inc. 

Dept. RC-7. bl2 Broadway. New York 3, New Yorii, 


[ Don't forget 
to refer to the 


L..„ 
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HOUSE OF A 

Miliioh Radio Parts 


SPECIAL DEALS 
for RADIO DEALERS and 
SERVICEMEN 

Kit No. 85—Ilrary I»uty Him Drive 

''otor :m<i Tuniialilv.List S 5>.95 

Crystal Plcksip.List 6.50 

VtaliTf.itl Walnut Cane. . List 4.95 

* Mv ; \'oI. 0)111 ml aiUi Svfllcli. List 1.50 

sl.t'foot Ai' roiil. List .40 


Kit Total List.. 
Your Cost only . ... 


. $23.30 

.$11.85 

Kit No, 87—3 Tulip Ainplftier Kit comolpte 
ivltli tubes and irustnirn mid— sin)i>le to build 55.73 
Kit No. 88 -.\bove antpKtler fonihlptelv wired 8.70 

Kit No. 89—5 inch I* .'i. >i>eaker . 1.95 

Thousands of radio and sound equipment oarts 
and supplies. Tubes, record changers, ampli¬ 
fiers. speakers, etc. Write for Catalog No. 3l 


Sound Equipment Co. 

911-913 Jefferson Ave., TOLEDO 2,OHIO 



RANGEMASTER 

MODEL 10 

BV BRADSHAW 

A COMPLETE 
SERVICE 
INSTRUMENT 

Tlio model to KANGB 
MASTKH covers 2’ira«Kos. 
, Three ill root reading 

capacity ranges. 

r Three A.C. current 

r M infiges for checking cur* 

icul drain of electric 
luutors and aliidlatices. 

All in One Rugged. Compact. Attractive Unit 
COVERS THESE RANGES 
A.C. VOLTAGE: I• 10-lOO^SOO* 1000 Volts 
D.C. VOLTAGE: 10-100-500-1000 Volts 
A C. CURRENT; .05-.I5 .5-1.5 5-IS Amperes 
O.C. CURRENT: i—10—lOO—1.000 MilliamPS 
RESISTANCE: RXIO RXlOO RXl.OOO Ohms 
CAPACITANCE: .001-.I ,01-1 .1-10 Mtd. 

Available in Kit Form $16.95 
Factory Assembled $23.50 

Test Leads ..85 

Electronic Components Available 
SEND FOR DESCRIPTIVE LITERATURE 

BRADSHAW INSTRUMENTS CO. 

942 Kings HighwaVp Brooklyn 23, New York 


: RADIO KITS ARE TOPS I 

FOR FUN AND ACCOMPLISHMENT \ 

Build this porta' • 
ble radio Model t 
210 ... a three- ? 
way portable re- ? 
ceiver. operating ? 
on either AC or ? 
DC or self-con- ? 
tained batteries— ? 
power switch con- * 
veniently located • 
on front of set so * 
that "Boftery** or • 
■’AC-DC" may be • 
selected without • 
opening case. Five-inch Ainleo 5 permanent : 
magnet dynamic speaker, and case covered : 
with weather-tested aircraft material. Accom- : 
panied by simple, detailed instruction sheet. : 
Available at your local distributor. • 
If not, write to us. • 

Many other models available. * 

Write for Catalog M J 

RADIO KITS COMPANY | 

120 Cedar Street, New York 6, N. Y. t 



The FCC has revised and reissued its i»rinicr. The 
ABC of the FCC, a nine-page booklet first pub¬ 
lished in 1940. The object and nature of FCC 
regulation; origin and set-up of the Commission ; 
broadcast-application procedures; assignment of 
call letters, and other FCC activities are e.xplained 
in it in eimple quest ion-and-answer form. 


Communications 


PROGRESS DUE TO EXPERIMENTERS ONLY 


Dear Editor: 

Here is one who takes your predic¬ 
tions and opinions with several pounds 
of salt before digesting?. 

Where are all the great improve¬ 
ments, where are the innovations, the 
better radios, and the urge of the public 
I to buy these millions of radios you pre¬ 
dicted? 

The great hoop-la of the coming radio 
has died down. The only advance in 
Radio has been in the price, as I thought 
all along and still think. And this is 
t the only logical way to think. The radio 
makers are interested in profits, not 
radio, and will be to the end of time, 
and the 5 to 8 tube superheterodyne fits 
the bill very nicely. 

The only dynamic work left in the 
Radio reception field is the regenerative 
circuit, which in my opinion has been 
but half c.xplorcd. T.r.f.'s with regenera¬ 
tion—fi.xed crystals with regeneration— 
have hardly been touched. 

In closing I can only say the public 
will get no advances in Radio unless it 
means more profit for the makers, like 
I FM, etc. 

All advances are known and shared 
only by a small coterie of home construe- 
I tion experimenters and hams. And even 


these are placed in a disadvantage. The 
manufacturers refuse to make ready¬ 
made coils of the plug-in or switch type 
any more. Anyone with the factory 
equipment capable of turning out coils 
for construction would clean up. 

H. L, Luce 
(So Addre^is) 

(t'ew manufacturers would quarrel 
with Mr, Luce's assumption that they 
are in business for the money to be 
made in it; not because they are inter¬ 
ested in radio. While there is a tre¬ 
mendous market for small, easily con¬ 
structed receivers, it would be naive to 
expect the manufacturer to refrain 
from making them. 

When the customer is sated with a.c.- 
(l.c. “All-American” midgets and wants 
something better, the manufacturer will 
be able to make such sets more profitably 
than the cheaper ones, and there will be 
no shortage of them on the market. The 
same goes for plug-in coils. At present 
the coil companies are working at full 
capacity supplying coils for the new re¬ 
ceivers. As soon as it becomes profitable 
to wind coils for the much smaller ex¬ 
perimenters' market, they will become 
available.— Editor) 


R-C HEADS 15-MAGAZINE LIST 


Dear Editor: 

Just received the December number, 
which is an anniver.sary number for me, 
as it is exactly ten years since I bought 
my first copy of Radio-Craft (Short 
Wave Craft one year earlier). I should 
like to congratulate you on the amazing¬ 
ly high standartl your magazine has 
maintained over the period. Yours is the 
only magazine I have purchased without 
a break for ten years (except of course 
the copies I lost to the U-boats). I now 
look forward to the next ten years! 


One small brickbat. Could you hurry 
up the dispatch of Radio-Craft? The 
December copy issued on the 25th of 
Xoveinber arrived here on the 20th of 
February. Three months is a very long 
time. Most of the other magazines from 
the U.S.A. arrive the same month and 
are never more than a month late. 

In closing I should like to state I sub- 
sciibe to 15 British and U.S. radio 
magazines, with yours inght at the top. 
A. W. J. M.arSii, 

/.s7c of Wifjht, England 
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RAQIO TERM ILLUSTRATED 




Sufj(jested hj/: 

H'm. F, IVrfidt, 
Nafya, Calif. 
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"THE CUSTOMER WILL GYP YOU 


it 


Dtnr Edit oil*: 

I have never written to any publica¬ 
tion before, but now I feel I must. My 
reason: the dispara^ng remarks that 
are circulating among the layman in 
regard to the honesty of the radio serv¬ 
iceman. Personally I am not a service¬ 
man; but I have spent six years of my 
life as a communications technician, two 
of those years as a radar technician 
for Uncle Sam^s Army, and the rest in 
the fascinating hobby of amateur radio. 

The other day I met an old friend and 
his buddies. My friend seemed peeved 
at something, and on inquiring I found 
that his dislike for the radio serviceman 
was immense. It seems that his Philco 
was in bad shape and he had taken the 
mess (and I do mean MESS) in for re¬ 
pairs at his local radio store. The esti¬ 
mate ran to about $21.60. He tried sev¬ 
eral other radio shops and received ap¬ 
proximately the same estimate. Of 
course the radio serviceman was an out- 
and-out crook, screw-driver mechanic, 
and an assortment of other choice cuss 
words! 

For your benefit I shall list the cause 
of his complaint: 


One open r.f. coil (replaced) 

Dial drive cable and pointer (in¬ 
stalled) 

One noisy volume control (replaced) 
Multisection electrolytic filter unit 
(replaced) 

One power tube (replaced) 

Re-center voice coil and alignment. 
After my examination of his Philco, 
I Avondered why the serviceman had not 
doubled his previous price. I feel that 
the price of $21.60 was quite fair. How 
do you feel about it? How did that radio 
get into that condition? 

I’ve traveled a great deal about this 
country and from my own experience in 
.^peaking with the average layman, they 
have the same thing to say about the 
radio serviceman—with a few excep¬ 
tions. Can anything be done to remedy 
this appalling situation? It seems that 
the layman judges the service fraternity 
not only by the unscrupulous few that 
exist, but by his own wishful and un¬ 
informed thinking as to how much a 
repair should cost. 

Philip Spaminato, 
Meiv York, .V. F. 


'XOILS, CORES, MAGNETS'* 


Dear Editor: 

I certainly appreciate reading articles 
such as ‘‘Coils, Cores and Magnets” by 
H. W. Schendel (October and November 
Radio-Craft). I found an error on 
page 42. The decimal point was acci¬ 
dentally omitted in calculating the 
effective cross-sectional area of metal 
in the core. (0.80x0.75 inch equals 0.6 
sq. in.) 

Permit me to suggest that you run 
.more articles of the nature of that one. 


Materials on peaking transformers, 
saturable reactors (not swinging re¬ 
actors) and devices or control circuits 
for electronic counting, sorting, regu¬ 
lating etc., would be especially welcome. 

Roland R. Rhodes, 
Hackensack, N. J. 

(An article by Jordan McQuay on 
electronic counting and sorting circuits 
will appear in an early issue.— Editor) 



THREE DIMENSIONS ON PAPER 


Ohio Stdte University has solved the problem of designing non-confusing models of antenna 
field patterns by using a series of 2-dimensiona) cardboard figures. Each represents the vertical 
field pattern in a given direction. Energy radiated in each direction Is Indicated by the radial 
distance from the center of the cluster to the edge of the pattern elements. 


SURPLUS 

■••^^REGRETS 

When you buy from 

lUiMian Eadia 9nc. 


stifk tlie protliirt^ erf leailini; manufacturers of 
radio paita for iinmediate deliver)'. 


AVAILABLE MOW 




SYLVANIA 

Test 

Eqaipmenl 

Modal 
r 139 
Illustrated 

$79.50 

NET 

Portable Model 1 140—$79.50 ntX 


OSCI 

3* ecope 
Gray crackle df7Q Bf| 
finiah. NET ♦fO.OU 
POLYMETER VT.V.M, 
Model si34 for H.F. to 

NtT $69.50 


AM ordera ahioped withift 4 houri of receipt. 
30(^ depoait required on ail mail oroera. 

MISSION RADIO INC. 

aS6 9. Preaa Street San Antonio. 


'RADIO PARTS 
.SOUND SYSTEMS. 

ELECTRONIC 
-^1 APPARATUS 


Depend on 

raoouk 


Radelek‘s big Free Profit 
Guide Cololog and Profit 
Bulletin supplements keep 
you obreost of the 
ropidly changing rodio 
sbuotion. Buying from 
Rodolek meons greater 
voluesn better service 
I end mere profits. Moke 
Rodolek your buying 



SOUND SYSTEMS 


FREE 


headquorlers. 

CATALOG 

large Stocks 

l^^0££g . 

Fast Service 

1/ * « 

SEND TODAY.' 

m\ 

m IM 

• RADOLEK CO.. Dept. C.|37 



) • eoi W. Randolph $t.. Chicago 6. IlC"-- 
, . Pleaae tend >our FREE Profit Guide Catalog. 


I Name. 

I 

I Addrest... 


SAVE AT RAaOLEK 


EXPERIMENTERS SERVICEMEN 

•‘RECEIVER ALIGNMENT WITHOUT INSTRUMENTS’* 
SIO.VAL OE.NKUATOR DlAOllA.M: All Bands. Twi 
Tubes, 110 voltft. HP fk AP ouUiiii; f«sls $’>. 100 lUALS. 
NAME1»LATES il'latUium Paper). 

Each Item 25e; Three for 50c 
ELECTRONIC PUBLICATIONS Pasadena 4, Calif. 
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GOVERNMENT 

SURPLUS 

We have on hand a large selection of 
Radio and Electronic Equipment purchased 
from the United States Government, and 
solicit your inquiry on practically any equip* 
ment or component parts used by the 
Army or Navy. Listed below are only a few 
of the many items wo now have in stock. 

Jeweled lamp aa^icmbly, 1" panel 

mount, Drake type. .12 lor $3.20 

Messai^e Holder, excellent for station 
logs, regular letter size with 

extra clip for holding sParc sheets, also 
Protective cover. Keg. Signal Corps 

Type .95 

Spark plug suppressors .6 for .35 

Box of 50 2.25 

Electrolytica, 10 x 10 x 10 x 10 @ 400 

V Mallory FP—Can . ^9 

Dynamotors, for BC 191, BC 375 trans¬ 
mitters. 14 V DC Input to 1000 V DC 

output @ S60 MA, GE-Bn-77. 9.75 

Neon Bulbs, GE VV llG V Bayonet 

base .Box of 10 1.20 

Neon Bulbs, GB 14W 115 V Candelabra 

ba.se . . Box of 10 1.20 

Test clip, Frankel. Insulation piercing 

type.. 12 for ,59 

RG8/XJ Coax. 62 Ohm.Per Foot ,08 

60^ and over... l*er Foot .07 

Fiberglas tape, 1" x .015", Excellent in¬ 
sulation .36 Yd. Koll ,35 

Empire cloth. .015" thick. Westinghouse 

tuppcrnell .Sq. Yd. * .65 

Indlocator 1-221 A. Uses Belayn with in¬ 
dicating rose, 100 TH power tube, as¬ 
sorted breakers, high voltage condens¬ 
ers, etc. Good for antenna & transmit¬ 
ter control and remote modulator basic 

kit 100 V 60 cycle . 27.50 

ScoiH?. 5" 110 V 60 cycle input. Control 

unit BC-t266—with 6CPI . 40,00 

If purchased together, both of tlie pre¬ 
ceding items, Packed In original ship¬ 
ping case and crate, shipping wgt. 

400# .for 59.50 

A SAVING OF $8.00 

Kit of 100 % Watt Ucsistors. 2.49 

Relay. 24 Volt. 60 Cycle Coil. Contacts 
16 Amp DPST. Normally Open. Ward 


IjOonard . 1.95 

Terminal strips. Molded hakclite IG 
screw terminals 8 circuits. 6H'‘ 
long X 2r wide. Barriers between 
terminals. Mfg, GE. 

Lots of 20 . ,12 each 

Apiece . 19 each 

46 V Heavy Duty “B" Batteries. 

8 X 4V4 X 7%, 

Carton of 4 . 1.98 

Lots of 100 . . . . .35 each 

Date of manufacture—May. 1945 
6 V Lantern Battery, 2% x 2% 

X 87b. 

Box of 6 . 98 

Lots of 100 ... .15 each 

Date of manufacture—June 1945 
Penlight cells. Box of 12 ...... .35 

Lots of 12 dozen ..25 each 


Date of manufacture—Deccml)er 1943 
Above Prices F.O.B. Daltimore 
Minimum Order $2.00 

The Abell Distributing Company 

5 E. Biddle St. Baltimore 2, Md. 

Send for Our F/yen 
Mome /ferns rnferasfed In 


4j<ia<l±ai 4^ead^ua%tQX± 



HcMivy bar ma<]. 
netv greatly ^n. 

ttieir offi- 

ciency. 


CANNON-BALL 

is unusually sensitive. For 
clarity of tone, dependa¬ 
ble performance, quality 
at a fair price, choose the 
Cannon - Ball Guaranteed 
Headset you like best. 
Folder R-7 illustrates 
complete Cannon-Ball line 
of efTicient Headsets. 
Write 


C. F. CANNON COMPANY 
SPRINGWATER, N. Y. 
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Television for the middlo-sized com¬ 
munity is possible, say Sarkes and Mary 
Tarzian, who May 8 were granted a 
construction permit for a television sta¬ 
tion at Bloomin^on, Indiana. To insure 


a large audience, Mr. Tarzian has an¬ 
nounced that he will manufacture sev¬ 
eral thousand television receivers and 
sell them “at the lowest possible figure” 
to persons within range of the station. 
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BOOK REVIEWS 


APPLIED PRACTICAL RADIO, hv (he 
Technical Stafi', Coyne Electrical and 
Radio School. Published by Coyne Elec¬ 
trical School. Three volumes, 30(), 299 
and 403 pajjes. plus volume index in 
each volume and additional master in¬ 
dex in first volume. Stiff cloth covers, 
55/2 X 85/2 inches. Price per set, $9,75. 

This text was written to fit the needs 
of a resident radio and television 
course, at the same time keeping in 
mind the person who wishes to increase 
his knowledge of radio but has not the 
time or money for a resident or corre¬ 
spondence course. 

The first volume deals with elemen¬ 
tary electrical theory. An elfort has 
been made to approach the subject from 
a fresh viewpoint. A number of new 
analogies and illustrations appear, and 
where old ones are used, they are 
dressed up with new types of drawings 
which add to the interest. 

The second book covers applied radio 
theory, beginning with alternating cur¬ 
rents in radio, and continuing through 
resonance and tuning, r.t. coils and ra¬ 
dio tubes to r.f. coupling and coupling 
circuits. The third volume is devoted to 
radio receivers, including chapters on 
antennas, amplifiers and loudspeakers, 
receiver controls, and receiver align¬ 
ment. 

Superheterodyne receivers, automo¬ 
bile radios, public address systems and 
shortwave reception receive a chapter 
apiece, while two chapters each are de¬ 
voted to FM and FM receivers and to 
television and television receivers, A 
large number of breakdown drawings 
are used to explain the text. 


ELEMENTARY RADIO SERVICING, 
by William R. Wellman, chairman, ra¬ 
dio department. Rrooklyn High School 
for Specialty Trades. Published by D. 
Van Nostrand Co, Stiff cloth covers, 
61/2 X 9 inches, 260 pages. Price $3.00, 

Writing for the man who has gained 
some knowledge of radio construction 
or has had vocational-school or wartime 
training, the author seeks to show how 
such knowledge may be applied to radio 
servicing. 

The first chapter deals with the use 
of test equipment, then there are chap¬ 
ters on each section of standard receiv¬ 
ers, on miscellaneous troubles and on 
alignment. Automobile radios, portables 
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and FM receivers are given special 
treatment. 

Job sheets and experiments are in- 
cludeil with almost every chapter. 
These, together with lists of questions 
and references, fit the book for use as a 
text in an eletuentary service course as 
well as for indcpenilent study. 

No ra<lio theory or mathematics are 
included. The approach is purely prac¬ 
tical, presupposing a knowledge of ele¬ 
mentary radio theory and familiarity 
with schematics. 


ELECTRONIC CAPACITORS, hy Paul 
McKnight Deeley, Published by the Cor- 
nell-Dubilicr Electric Corporation, Stiff 
cloth covers, .5^2 n 8 inches, 276 pages. 
Price $.3.00, 

Written by a practical engineer, this 
book is much more “<iown-to-earth” 
than earlier works on the subject. De¬ 
scription of the fabrication of capacitors 
and the forming of anodic films is un¬ 
usually thorough and complete. 

In some directions, the author has 
been limited by the fact that various 
manufacturers have processes that may 
be termed trade secrets. While disclos¬ 
ure of such processes has been stu¬ 
diously avoided, the general subject has 
been covered completely. The “leaning 
over backwards” attitude shown in some 
books, which avoid printing even 
formulas for electrolytes, is absent. 

The presentation is clear. According 
to the slip cover, the intention was to 
write “in simple language readily un¬ 
derstood by students, repair and main¬ 
tenance men and highly trained engi¬ 
neers alike,” and that object was at¬ 
tained. 


THE ELECTRONIC CONTROL 
HANDBOOK, by Ralph R, Batcher 
and William Moulic. 1‘ublished by Cald- 
well-Clements, Inc, Flexible leather¬ 
ette covers, 6 by 9(4 inches, 344 pages 
(ineluding a 3-page bibliography and 
an index). Price $t.50. 

This well-written work, with its large 
number of charts, diagrams and photo¬ 
graphs, is presented in such a manner 
that it can truthfully be called a “hand¬ 
book,” It is a useful compilation of 
twenty-one chapters of essential data on 
electronic control systems and their 
possible applications in industry. 

Its chapters are grouped into five sec¬ 
tions according to the type of material 
under discussion. The presentation is 
such that all material can be readily un¬ 
derstood by students, engineers and 
maintenance men with a basic knowl¬ 
edge of electronic principles. 

The five sections; Basic Elements of 
Control, Conversion Elements, Electron¬ 
ic Modification Circuits, Activation Ele¬ 
ments and Control Motors present, in a 
useful light, discussions of methods of 
converting pneumatic, hydraulic, me¬ 
chanical, electrical and other physical 
changes into electronic voltage or cur¬ 
rent variations to actuate control mech¬ 
anisms.—R.F.S. 


! 7 DAYS FREE 
EXAMINATION 


f 



1000 


PAGES OF PRACTICAL 
MOTOR INFORMATION 


AUDELS ELECTRIC MOTOR GUIDE covering the 
construction, hook-ups. control, mointenonce ond 
trouble shooting of oil types of motors including 
ormature winding. Exploins entire subject in every 
detail, 31 Choplers. 617 Illustrotlons & DIogroms. 

A Hondy Guide, Fully Indexed 
for Electricioni and all Electrical Workers. 


$4 COMPLETE • PAY ONLY $1 A MONTH 

filep u|) yoiir own Bklll with the facts and fifturcB of 
your trade. .Auilcls MpcIuiuIcb (;uldrs contain Prac¬ 
tical Inside Irado Inrorinatloii In a handy form. 
l^Ily llliiatrated and luisy to Understand. Iilclily 
liiidorBed. Cheek the book you want for 7 days 
h*rte K.xa fid nation. 

Send Ko Monej', Nothing to pay postman, 

mr -CUT HERE- 

MAIL ORDER 


AUDELy Publishers, 49 W.23 St. 

l>(eafte tend me pottpatri tor FREE EXAMINATION booht 
fnnrked below. If I decide to keep them l asrec to 
mail $1 In 7 Days on each book ordered and further 
mall Si monthly on aach book until I have paid price 
Olherwiac, I will return them. 

S ELECTRIC MOTOR GUIDE, 1000 Pages . . $4. 

ELECTRICIANS EXAMINATIONS, 2!)0 Pages , 1. 

WIRING DIAGRAMS. 210 Pages.I. 

ELECTRICAL DICTIONARY, 9000 Terms .. 2. 
ELECTRICAL POWER CALCULAT10NS. 425 Pgs. 2, 

ELECTRONIC DEVICES. 216 Pages.2. 

RADIOMANS GUIDE. 914 Pages.4. 

HANDY BOOK OF ELECTRICITY. 1340 Pages 4. 
ELECTRIC LIBRARY. 12 vol..7000 Pgs.. $1.50 vol. 

OIL BURNER GUIDE. 384 Pages. K 

REFRIGERATION & Air Condilioning. 1280 Pgs. '4, 
POWER PLANT ENGINEERS Guide. 1500 Pages. 4. 
PUMPS, Hydraulics &AifCompressors, 1658 Pgs, 4. 

AUTOMOBILE GUIDE. 1540 Pages.4, 

DIESEL ENGINE MANUAL, 400 Pages ... 2. 

WELDERS GUIDE. 400 Pages.1. 

BLUE PRINT READING, 416 Pages.2, 

SHEET METAL WORKERS Handy Book, 388 Pgs. 1. 
SHEET METAL PATTERN LAYOUTS, 1100 Pgs. 4. 

AIRCRAFT WORKER, 240 Pages.I. 

MATHEMATICS & CALCULATIONS. 700 Pgs, . 2. 
MACHINISTS Handy Book, 1600 Pages , . , 4. 

MECHANICAL Dictionary, 968 Pages.4. 

MARINE ENGINEERS Handy Book. 1280 Pages 4. 
MECHANICAL DRAWING GUIDE, 160 Pages. 1. 
^ MECHANICAL DRAWING & DESIGN. 480 Pgs, 2. 
j MILLWRIGHTS & Mechanics Guide. 1200 Pgs. 4, 
CARPENTERS & Builders Guides (4 vols.). , 6. 
PLUMBERS & Steamfitters Guides (4 vols.) . 6. 
MASONS & Builders Guides (4 vols.) .... 6. 
MASTER PAINTER & DECORATOR. 320 Pgs, 2, 
GARDENERS & GROWERS GUIDES (4 vots.) 6. 
ENGINEERS and Mechanics Guides 
Nos, 1, 2, 3, 4, 5, 6. 7 and 8 complete . , . 12. 

B Answers on Practical ENGINEERING .... 1. 

ENGINEERS & FIREMANS EXAMINATIONS . I. 


Name. 


Address 


Occupation. 
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RaDIO SCHOOL 



DIRCCTORV 


PREPARE NOW FOR SKILLED JOBS IN RADIO AND ELECTRONICS 



CAREERS in RADIO 


O 


INTENSIVE COURSES 

education for progressive 

1. RADIO TECHNlCIAN^The MRI General 
Course. Includes F.M. 8. Television. Prepores 
For FCC Broodcost licenses. 

2. RADIO « TEltVISlON SERVICING—Pre* 
pares For employment os Repairman on Stond> 
ord Broadcast. F.M. & Television Receivers. 

3. RADIO COMMUNICATIONS—Prepares for 
FCC Operators* license, leods to position os 
Merchant Marine or Flight Radio Ofr*cer;Cam' 
merciol Operator. 

4 . FUNDAMENTAL RADIO MATHEMATICS^ 

The MRI Preparatory Course. Required pre- 
troining for students locking a bosic mother 
moticol bockground, _ 


—Thorough, technical 
men and women. 

Licensed by^fhe State of New York 




MELVILLE RADI(r INSTITUTE 

4S W. 45th Sf, N. T. If. jr 9^5080 


Radia ScJtool Ma»uxfed Bty Radus Men'* 


MELVILLE RADIO INSTITUTE ! 


45 West 45fh Sf.. New York 19, N. Y. 

GENTLEMEN: 


RC , 

Send me FREE informoMon obouf j 
your school. j 

Name. .. ... ] 

Address. 



LEARN NOW! 

ELECTRONICS 

• RADIO 

• F.M. and TELEVISION 

4 PUBLIC ADDRESS 
SYSTEMS 

• SHORTWAVE 
COMMUNICATIONS 

Men! Women! Find successful 
careers in this fascinating field! 
Ample equipment for all to use 
in practicol classes. You start 
practice when you enroll! 

Approved for Veterans 

HOLLYWOOD SOUND 
INSTITUTE 

1.040 N. Kenmorc Ave.. Dept. B 
LOS ANGELES 27. CAL. 


LEARN 

RADIO 

Get F.C.C. License 
I RADIO —TELEVISION 

I Repairing 

\ Ciassos start every month 

' Our organization engaged in TECHNICAL 
TRAINING for 27 Years 

LITERATURE ON REQUEST 

BALTIMORE TECHNICAL INSTITUTE 

1425 Eutaw Place. Baita 17. Md. 


COMMERCIAL RADIO INSTITUTE 

A radio trainirif; center for 
twenty-six years. 

• 

RESIDENT COURSES ONLY 
Itroadcast. Setflco, Aeronautical. Television and Marine 
telegraphy classes: Preparatory Course now formlnK. Liter¬ 
ature upon roguesl. Veteran training. Classes now forming 
for July 1st. Entrance exaniinatloo June 16. 

Dept. C. 38 West Riddle St., RaUiniore 1. Md. 


SOUND RECORDING SCHOOL 

A practical 9 monihs' course in Sound FundamenUU. 
HeoordlDK, and Sound Transmlsalon measurements: In 
a laboratory containing transmission sets, oscillators, 
square wave generator and intermodulation nhslyzeir, end 
other equipment. 

TVd complete recoedlng studios na him Hating broadrast. 
motion picture and commercial sound recordlnf. under 
the direction of H. M. Tremaine. 

Approved for Veterans 
DON MARTIN SCHOOL OF RADIO ARTS 
IG55 Cherokee St.. Hollywood. CaJIf. 


FOR YOU 


Be a “key" man. Lcam how to send and 
receive mcasagco in code by leictrraph 
and radio. Comnaerce needs thousimda 
of men ror j€>ba. Good pay, adventure, 
Intcrcstlni; work. Learn at homo quick¬ 
ly throueb famous Candler System, 
write for FREE BOOK- 

CANDLER SYSTEM CO. 
i Dept. 3-H 6o)«02S, Denver 1. Colp., tl.S.A. 


PRACTICAL 
TECHNICAL 
' TRAINING 


Specialize In Electronics. Radio, Electricity. Refriger¬ 
ation. Heating and Air Conditioning, or Welding 
Prepare In one year for position as Technieian. or In 
two additional years secure your B. S. Degree In 
ELECTRICAL ENGINEERING with major In Ma¬ 
chinery or Electronics. 

Write for booklet "Career Building” 

^e^sMI LWA U K e 

cam. ENfilNEERlNg 

INSTITUTE OF ELECTRONICS ■■ 
RC'747 N. Broadway and E. State. Milwaukee, WIs. 


Eabio ®!jirtp-jFibe |?earfi ago 

3)n ^frnBbdcfa Publication^ 


HUGO GERNSBACK 


Founder 

Modem Eleclrlei . 

...1905 

Electrical Experimenter . 

...I9J3 

Radio News . 


Science A Invention .. 

...1920 

Radio* Cralt -- 


Short-Wave Craft . .. 

...1930 

Wireless Association of America 

...1908 


Somt of the larger libraries In the country still have 
copies of ELECTRICAL EXPERIMENTER on file for 
Interested reaoers. 

From July, 1913, Electrical Experi¬ 
menter; 

How to Select and Operate Wireless 
Telegraph Sets, by H. Winfield Secor. 

How to make* Selenium Cells, by Sanv- 
7iel Wein. 

A Handy Vacation Wireless Set, by 
Henry Scott. 

Horizontal Antenna 

New Wireless Instruments,, by //. 
Gennishack. 

New Ear Telephone 


SIGNAL GENERATOR 

(Continued from page 5G) 


tenna post of the receiver. The tuning 
condensers of both units are fully 
meshed. The receiver is tuned slowly 
across the band and the frequencies 

_ where the oscil- 

* ^ lator signal is 

heard are not¬ 
ed. The frequen¬ 
cy difference be¬ 
tween any two 
points on the re¬ 
ceiver dial is 
41^" equal to the os¬ 
cillator frequen¬ 
cy. Thisfrequen- 
cy is marked on 
the oscillator di¬ 
al. The oscilla¬ 
tor is shifted 
— slightly and new 
repeat points 
Fig. 2—Coil details. noted. 

This process is continued until band 
A is completely calibrated. The same 
method is used to calibrate band B. 
Band C is calibrated by reading the 
frequency directly from the dial of the 
receiver.— Les Jonest 



RADIO ENGINiEfilN^ 



Complete Radio EngineerinK 
• Course. Bachelor of Science De¬ 
gree. Coui*8es also in Civil, Elec¬ 
trical. Mechanical, Chemical, Aeronautical Engi¬ 
neering : Utisincsa Administration, Accounting, 
Sccrelarial Science. 63rd year. Enter June, SePt.. 
Jan., Mar. School now filled to capacity. No ap¬ 
plications can be accepted until further notice. 

TRI-STATE COLLEGE angola fNOtANA 


CORRESPOKDENCE COURSES 1H 

RADIO and ELECTRICAL EMOINEERING 


of I 

wiao eiactricai nolri. 
rrepor* yourself nt Low Cost, for secure futpre, Mudont 
r-'iurne. So simplified anyone cnti undc>r^t.and Quickly. 

RADIO ENGINEERING public sddress. phoio-electric 

work. Trains you to b« super-service man. real v.-icuum- 
t l»e technician. Servicemen needed badly. Diploma on 
r<impletlon. Many (rraduates camlnR big pay. 

Sand postcard for Free Copies Of 
WDITK^ school cauior. full details, all tiwer 

ivnllC about deferr^ payment plan, ex* VAV Course 
perlmental kits, etc. 

LlnCOffi Cngintjering School. Box93lC*»0l. Lincoln 2, N*br. 


RADIO 

TECHNICIAN and RADIO SERVICE COURSES 

FM and TELEVISION 

AMERICAN RADIO INSTITUTE 

101 W«$t G3rd St. New York 23. New York 
Approved Under Gf Bdt of Rights 
Licensed by New York State 



RCA INSTITUTES, Inc. 

Offer thorough training 
courses in all technical phases of 

Radio and Television 

DAYS—EVENINGS WEEKLY RATES 

veteran^! RCA Institutes Is approved 

For Prec CataloQ Write Oopt. rC*47 

nCA ?!%STIT 1 JTE$, Ino. 

A Service of Radio Corporation of America 
75 VARICK street NEW YORK 13. N. Y. 
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TELEVISION 



America's Next 
Giant Industry? 


U. A. Sonobria 


Dr. Lee deforstf 


fiillboard Announcing Telecasts of 
Ball Games in Chicago 


Today, RIGHT NOW, clear and bright 
pictures of jtreat sports events, as well as 
other equ. Ily interesiinR programs, are 
being telecast for the cnioyment of thou 
sands Television stations in New ^’ork 
Chicago. Philadelphia, NX'ashington, De 
troit, St. I ouis and Los Angeles are already 
operating on regular schedules. Construe’ 
tion has started in several other centers and 
it is believed that practically every major 
City in the country will have this wonderful 
service before the end of 1948. 

W ho v ill build, maintain, and operate the 
neu telecast stations.’ Who will design, 
produce, install and service the receivers.’ 

Aien /Vlusf Be Trained for 
These New Professions 

Alert young men with an .imbition to grow 
with television arc training now in the 
greatly enlarged instrucion laboratories 
of American 1 elevision, Inc. A wide choice 
of courses available. Advanced methods 
and latest obtainable equipment used. 


FRBC PRE-ENTRANCE COURSE 

A Short Home Study Television Course is 
available to qualified war veterans who 
are considering residence training. This 
course is free of any charge or obliga* 
lion. '^ Our success with it will help you 
to learn your owti abilities in television. 
It will also aid us greatly in qualifying 
you for residence training. Your accep¬ 
tance of the Home Study course In no 
way obligates you to enter our residence 
school. So we urge you to rake advan¬ 
tage at once of the very unusual oppor- 
tunity it offers. 


The Men Who Direct 
American Television 

Tile instructional quality of training is under 
the constant personal supervision of two 
internationally known engineers, Mr. U. A. 
Sanahria, President and Founder of American 
Television, Inc. and Dr. Lee deForesi, the 
famed inventor of the radio tube. 


One of Our New Buildings. 
Air Conditioned the Year Round. 


Approved for Veteran Training Under G. I. Bill of Rights 

American Television, Inc. 
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5050 BROADWAY 


CHICAGO 40, ILLINOIS 


r 


REQUEST FOR FREE INFORMATION 

Americon Television, Inc., Dept, of Information 
5050 Broadway, Chicago 40, Illinois 

Please send details af your Television Training. 

NAME 


ADDRESS- 

CITY_ 

□ I am a veteran 


ZONE 


STATE 














That’s Why the Mallory Vibrator Makes the Best Replacement 



More Mallory vibrators are in use today than all other makes 
combined. In the field of auto radio alone, four sets out of every 
five carry Mallory vibrators as original equipment. Why? 

Because Mallory is the world’s largest producer of vibrators—has 
learned the '"hard way” how to make vibrators. Because Mallory 


Mallory Has the Most 
Complete Vibrator Line 

The 12 basic vibrators illustrated 
above answer 90% of your 
replacement requirements. But 
Mallory offers 50 vibrators in all 
so that every need can be instantly 
met. The Mallory line is the 
most complete in the business. 


has introduced many vibrator "'firsts” . . . has patented more than 
50 improvements . . . adheres to the strictest production stan¬ 
dards in the vibrator industry. 

These are good and sufficient reasons, too, why Mallory vibrators 

make t/ie best replacements. You can’t do better, when you service 

a set than to use a Mallory replacement. 

See Your Mallory Distributor for a free copy of the 
1947 Replacement Vibrator Guide 
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VISRATORS . . . VIBRAPACKS*. . . CAPACITORS . . . VOtUME 
-CONTROLS . . . SWITCHES . . , RESISTORS . . . FILTERS 
RECTIFIERS ... POWER SUPPLIES. 
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